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DECLARATI ON OF RECORD OF DECI SI ON
SI TE NAME AND LOCATI ON
M dval e Slag, Qperable Unit No. 1, Mdvale, Wah
STATEMENT OF BASI S AND PURPCSE

Thi s deci sion docunent presents the selected renedial action for Mdvale Slag, Operable Unit

No. 1 (QUL) in Mdvale, Wah. The renedial action was chosen in accordance with the

requi renents of the Conprehensive Environmental Response, Conpensation, and Liability Act
(CERCLA) as anended by Superfund Anendnments and Reaut horization Act of 1986 (SARA), and, to the
extent possible, the National Ol and Hazardous Substances Contingency Plan (NCP). This decision
is based on the adm nistrative record for this site.

The Ut ah Departnent of Environnental Quality has jointly worked with the United States
Envi ronnental Protection Agency to select a renedy for QUL.

ASSESSMENT OF THE SI TE

Actual or threatened rel eases of hazardous substances from QUl, if not addressed by inplenenting
the response actions selected in this Record of Decision, nmay present an inmnent and
substantial endangernent to public, health, welfare, or the environnent.

DESCRI PTI ON CF THE REMEDY

The response actions described in this Record of Decision address all known occurrences of
hazar dous substances at QUL that have been identified as contam nants and that present a cancer
ri sk, non-cancer hazard index or environnmental risk in excess of established guidelines. These
occurrences constitute the principal threats at QUL

The nmaj or conponents of the selected renedy include the follow ng:

. Excavating the upper 18 inches of native soils at 14 residential yards in the Wnchester
Estates residential developnent. The 18-inch depth is considered to be a mninumwth
confirmatory sanpling used to identify areas requiring additi onal excavation. Cdean fill
woul d be inported to restore the original grade, and each yard will be restored as closely
as possible to its original condition. The wastes, being non-hazardous, woul d be di sposed
of in Resource Conservation and Recovery Act (RCRA) Subtitle D landfill or stored at the
M dval e Slag OR2 Site pending renedy selection for QOR.

. Pl acing a 2-foot-thick nonol ayer softs cover on Parcel WESE (current undevel oped sout heast
portion of Wnchester Estates; zoned residential).

. I mpl emrenting deed restrictions or other institutional controls on Parcel WESE precl uding
nost future excavation that woul d breach the nonol ayer soil cover. Any native soils from
perm tted excavation nust be properly controlled on-site or disposed of in a RCRA Subtitle
D landifil.

. I mpl emrenting deed restrictions or other institutional controls on Parcels LR east, LR
west, LF and LG which would prohibit future residential |and use w thout additiona
property renediation to residential soil cleanup |evels.



. G ound water nonitoring at the hydraulically downgradient site boundary (west and north)
for mnimmof 5 years

DECLARATI ON

The selected renmedy is protective of human health and the environnent, conpiles with Federa

and State requirenents that are legally applicable or rel evant and appropriate to the renedia
action, and is cost-effective. This renedy utilizes permanent solutions and alternative
treatnent technologies to the extent practicable for this site. However, because treatnent of
the principal threats of the site was found not to be practicable, this remedy does not satisfy
the statutory preference for waste treatnent as a principal element of the renedy. QUL wastes
are conprised of netal -bearing particles (slag and other wastes) finely dissem nated throughout
a large volunme of soil. The large volune of soils coupled with the absence of a technol ogy
capabl e of practically renoving the netal contam nants fromthe nmatri x precludes waste treatnent
as an option

Inmpl emrenting this remedy will result in hazardous substances renmining on QUL, therefore a
review will be conducted within 5 years after commencenent of renedial action to ensure that
the remedy continues to provi de adequate protection of human health and the environment. The
5 year review will be conducted as required under Section 121(c) of CERCLA and 40 CFR §
300,430 (f)(4)(ii) of the NCP

<I MG SRC 0895106>

Director, Hazardous Waste Managenent Division Dat e
USEPA Regi on VI

<I MG SRC 0895106A>

Executive D rector Dat e
Ut ah Departnent of Environment Quality
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DEC SI ON SUMVARY

M DVALE SLAG QU1 SITE
M DVALE, UTAH

I.  SITE NAME, LOCATION, AND DESCRI PTI ON

The M dval e Slag Superfund Site enconpasses approximately 530 acres. The site is located 12
mles south of Salt Lake Gty, Uah, and is alnost conpletely within the city limts of Mdvale
(Figure 1). Qperable Unit No. 1 (QUL) enconpasses approxi mately 330 acres (Figure 2) and is
bounded by the follow ng: an east/west line drawn north of the slag piles at approximately 7250
South Street marks the southern border; the Jordan R ver marks the western border; 6400 South
Street marks the northern border; and 700 West Street narks the eastern border. QUL al so
includes the Wnchester Estates area, the abandoned M dval e WAstewater Treatnment Plant (WWP),
and the | agoons area. Because of the unique characteristics of each portion of QUL and to
facilitate the organization of the renedial investigation (R), QUL was subdivided into the

foll owi ng parcels:

. LR - The area occupied by the right-of-way for the proposed Jordan Ri ver Boul evard;
the southern one-third of QUIL.

. LF - The west-central portion of QUL (site of a small landfill).

. LG - The area occupi ed by the abandoned WATP | agoons; the east-central portion of
QuL.

. VWE - The area occupied by the Wnchester Estates; the northern one-third of QUL

bounded on the north by 6400 South and on the west by the Jordan River.
The Wnchester Estates Parcel was further subdivided into the foll ow ng subparcels:

. VWENW Resi dential - The northwestern portion of QUL that includes the current
W nchester Estates residential devel opnent; bordered on the north by 6400 South
Street and on the west by the Jordan River.

. VESE - The undevel oped sout heast portion of Wnchester Estates; bordered on the east
by South Main Street.

Il. SITE H STORY AND ENFORCEMENT ACTI VI TI ES
H story of Site Activities
Little information is avail abl e describing historical activities on QU1 prior to the 1940s.

Before that time, it is generally believed that the | and was used as pasture with no industrial
activities. A 1952 aerial photograph of the southern two-thirds of QUL showed no evi dence of

comrerci al /industrial use or disturbed ground with the exception of a small landfill (less than
1 acre) and an associ ated unpaved road. Disposal of donestic trash and househol d goods occurred
on the southwest corner of the LF Parcel fromapproxinmately the 1940s until a landfill was

establ i shed by the county in the 1960s. The South Valley Water Reclamation District operated
the Mdvale WMP on the Mdvale QUL Site (LR Parcel) from 1959 until 1986. The plant originally
consisted of a trickling filter system An aerated | agoon system consisting of three |agoons
was added in 1976 and operated until the closure of the WMP in 1986. The |agoons were cl osed
according to an approved dosure Plan and material excavated as part of the Interstate H ghway
215 construction project was subsequently deposited on the former |agoon |ocation.

The land to the south of the Mdvale Slag QUL Site was the site of historical snelting
activities beginning in 1871 and ending in 1958. It is the snelting activities that are



presuned to account for the contami nants detected at QUl. The forner snelter site is being
addr essed under CERCLA as Operable Unit 2 of the Mdvale Slag Site.

H story of Federal and State Site Investigations

The U.S. Environnmental Protection Agency (USEPA) conducted a Prelimnary Assessnent (PA) and
Site Inspection (SI) of the Mdvale Slag Site in 1984. The PA report described the presence

of air- and water-quenched slags and recogni zed that snelting residues of sulfide ores may
contain significant quantities of arsenic. The PA report recommended further action on the site
and that the action be given a high priority. The SI report gave the site a Hazard Ranki ng of
77.08 and declared that a significant and i medi ate hazard appears to exist at the site. The S
report reconmrended that the site be included in the next update of the National Priority List as
a proposed site for renedial action under CERCLA

In August 1985, Ecol ogy and Environnment (EE), a Technical Assistance Team contractor, conducted
an investigation of surface water and sedinent in the Jordan River. This investigation

concl uded that no significant contam nation of surface water could be detected. Jordan R ver
sedi ment was found to contain elevated | evels of arsenic, cadm um chronmum cobalt, |ead
nmanganese, nercury and zinc as conpared with | ocal background sanpling stations upstream of the
M dval e site. The EE report also concluded that further definition of surface waters nay be
necessary.

USEPA and Ut ah Departnent of Environnental Quality (UDEQ subsequently funded investigative and
remedial activities from1992 to the present including a Site Characterization, Baseline Human
Heal th Ri sk Assessnent (BRA), Feasibility Study (FS), and Ecol ogical Evaluation. The results of
this work indicate that elevated | evels of arsenic, cadmumand |lead in surface soils pose an
unacceptable risk to sone residents in the devel oped area (Wnchester Estates. The BRA
concluded that, if the undevel oped portions of QU1 should be devel oped, exposure to surface
soils could result in unacceptable health risks depending on the type of |land use. Details of
the BRA are summarized in Section VI, Summary of Site R sks.

H story of CERCLA Enforcement Activities

Under CERCLA a search is conducted to identify those parties responsible for the contam nation
at the site in order to secure nonetary conpensation for the costs incurred to investigate and
clean up the site

The Potentially Responsible Party (PRP) Search for the Mdvale Slag Site was conducted for
Region VI11 of the USEPA by Canp, Dresser & McKee, Inc., under REMII Contract, Wrk Assignment
No. 323-8671. The final PRP Search was submtted to USEPA on Novenber 14, 1986

On April 27, 1988, USEPA Region VIII sent CGeneral Notice Letters to the follow ng PRPs:

1) WV Industries, c/o Paul Kolton

2) Century Term nal s/ Bl ackhawk Sl ag, c/o Roberta MConnel
3) Sharon Steel Corporation, c/o A an Bel

4) Valley Mterials, c/o Robert Stringer

5) Littleson, Inc., ¢c/o US. Corp Co.

6) Butterfield Joint Ventures, c/o CGerald Butterfield

On March 23, 1989, Notice Not To Notice Letters were sent to the above list of PRPs as a
followup to the General Notice Letters. These letters explained to the PRPs that USEPA woul d
not invoke special notice procedures and offered the opportunity to voluntarily performthe
R/ FS



On May 16, 1989, the firmof Parsons, Behle & Latiner infornmed USEPA that the "Valley Materials
G oup" included: Century Term nal s/Bl ackhawk Slag, Valley Materials Corp., and Littleson, Inc
The firmrepresented Littleson, Inc., d.b.a Valley Materials Corp. and Century Termnals, Inc
d. b.a. Bl ackhawk Sl ag

In response to a CERCLA Section 104(e) request, Robert L. Soehnlen, President of Littleson, Inc
infornmed USEPA that Valley Materials Corporation ("Valley Materials") was nerged into Littl eson
Inc. on or about Decenber 1986. Littleson, Inc. was the surviving corporation

On Septenber 27, 1990, USEPA's Regional Counsel notified Littleson's attorney (Thomas N
Crowt her) that USEPA intended to conduct an RI/FS at the Mdvale Slag Site. Littleson was
given the opportunity to participate through the possible negotiations of an Adm nistrative
O der on Consent. In a phone conversation, USEPA was informed by Littleson's attorney that
Littl eson was not interested in any negotiations.

Littleson, Inc. was issued a letter of "Notice of Decision Not To Use Special Notice Procedures
(for) Renedi al Design/Renedial Action (RD)RA) on Septenber 27, 1993. This letter was a
solicitation of interest to participate in ROJORA activities at the Site. USEPA indicated in the

letter that a | ack of response by Littleson would be construed as a refusal to "...negotiate a
resolution of liabilities in connection with the response .... ", and the letter further
considered a | ack of response fromLittleson as declining "...any involvenent in performng the
response activities." Littleson, Inc. did not respond to this Notice Letter

The Superfund Liability at the Mdvale Slag Site for W Industries, W Liquidating Trust and
Sharon Steel was settled in a Consent Decree dated Novenber 13, 1990.

The Superfund liability at the Mdvale Slag Site for Littleson, Inc. (or Valley Material G oup)
has not been settled at this date

111, HGHLI GATS OF COMWUNI TY PARTI C PATI ON

UDEQ and USEPA community relations staff conducted interviews with residents in the inpacted
area to determine their concerns. As part of these interviews, each intervi ewee was asked what
woul d be the nost effective way to keep the public involved. These suggestions were
incorporated into a Community Rel ations Plan, devel oped by URS (an USEPA contractor) and adopted
in 1991. Al public docunents relating to QUL were nade available at the Ruth Vine Library in
M dval e

Muni ci palities such as the cities of Mdvale and Wst Jordan as well as the Wah Departnent of
Transportation were particularly interested in how Superfund activities would inpact the
proposed extension of the Jordan R ver Boul evard through the QUL. Regular neetings were held
between these interested parties beginning in 1990. Oficials fromthe cities were briefed
periodically, and UDEQ responded to requests for infornmation frompotential businesses seeking
to locate in the area

In preparation for a soil sanpling programconducted in 1991 at Wnchester Estates residentia
yards, a pre-sanpling neeting was held with the owner of the trailer park. Wen the sanple

anal yses were conpleted, an availability session was held at which residents could pick up their
sanple results and talk to representati ves of USEPA and UDEQ about the results. Fact sheets
were nailed to interested parties, and a public infornmational neeting on the status of the site
was held on 2 May 1991

Addi tional sanpling of residential yards in late 1993 was preceded by neetings between UDEQ
and the trailer park manager who subsequently notified the residents of the planned field



activities. The results of the second round of sanpling were numiled to individual residents.

A Proposed Plan, outlining USEPA's and UDEQ s preferred renedy and the public participation
process, was nmiled on 7 July 1994. An advertisenment was placed in the Salt Lake Tri bune
providing notice on the availability of the Proposed Plan, the tinme and |ocation of the public
neetings and the duration of the public coment period (11 July through 10 August).

A public neeting was held on 27 July 1994 at the Mdvale Gty Hall in the city council chanbers.
Approxi mately 35 menbers of the community were present with questions focusing on the
conpatibility of the preferred renedy with future devel opnent plans for QUL. Prior to the
public neeting the Citizens For A Safe Future For Mdvale (CQtizens Goup) requested a 30-day
extension of the public comment period so that an independent contractor could reviewthe FS
Report for technical accuracy. The contractor would be hired by the Gtizens Goup using funds
provi ded by a USEPA Technical Assistance Grant. The extension was granted and an adverti zenent
was placed in the Salt Lake Tribune providing notice that the close of the public coment period
was extended to 10 Septenber 1994.

A second extension was requested by the Gtizens Goup on 9 Septenber 1994, and was deni ed by
USEPA on 12 Septenber 1994. The basis for the denial was the fact that the docunments to be
reviewed by the Gtizens Goup had been available to the public for several nonths prior to the
i ssuance of the Proposed Pl an.

At the close of the public comment period, witten conments had been received fromthe Gtizens
Goup; M. David Ovard of the Salt Lake County Water Conservancy District; M. Brace N eveen,
Envi ronnental Engineer for Mdvale Gty; and M. Volney Wallace, a private citizen. Responses
to these comments are included in this Record of Decision (ROD)(Section Xl1).

I'V. SCOPE AND ROLE OF RESPONSE ACTI ON

The Mdvale Slag Site has been divided into two QUs. This was done to permt the expeditious
conpletion of an RI/FS and renedi al action on QU1 to accommbdate the proposed Jordan River
Boul evard (JRB) construction. The proposed JRB alignment traverses QUL fromwest to east.

Wiile QUL is nostly vacant land, OR is the site of a forner snelting operation and in nany
places is covered with piles of waste material associated with snelting such as slag, calcine,
and tailings. It is inferred fromthe OJL R and other data that contam nants detected on QUL
were transported from QU2 by wind, surface water, and nan.

The response actions presented in this ROD will address contam nants that have been transported
onto QUL fromthe "source areas" on QU2. A separate Engineering Eval uation/ Cost Analysis
(EE/CA) for QR is under way, and response actions to address the source area(s) wll be
inplenented, if appropriate.

V. SUWARRY OF SI TE CHARACTERI STI CS

Geol ogy and Ceogr aphy

The QUL area is located in the Salt Lake Valley, a north-south oriented topographic feature
bounded to the west by the Qguirrh nountains and on the east by the Wasatch Range. Thrusting,
faulting, folding, and igneous intrusions are responsible for the presence and form of these
nount ai n ranges. These ranges are the source of the Quaternary alluvial sedinments that overlie

much of the valley floor.

QU lies on the Jordan River floodplain and slopes gently to the west, towards the river.



Fl oodpl ain soils consist of silty clay loans, silty clays, sands, and gravels. Sand and
gravelly fill materials froman |I-215 hi ghway construction project were spread over the

sout heastern portion of QU, prinmarily Parcel LG and the eastern portion of Parcel LR The
thickness of fill materials was determ ned by borehole data to range fromzero at the western
margin of the fill to 19 feet along the eastern edge of Parcels LR east and LG (URS, 1992).
Figure 3 is an infrared fal se-col or photograph of QU1 taken shortly after placenent of the fill.

The fill material consistently grades to a silty and sandy clay at the native soil interface.
The top 30 feet of the native zone typically is an organic, sticky clay, silty in places and
becom ng sandi er downward. The clay is underlain by fine- to nediumgrained sand, which
coarsens downward and often grades into gravelly sands or sandy gravels. The occurrence of slag
layers within the native soil zone was noted during drilling in the spring of 1992. These
occurrences appeared to correlate with the presence of relatively high netals content based on
chem cal anal yses. The slag |layers were noted throughout QUL but were nost apparent on the LG
and LR parcels

Hydr ogeol ogy

The shal | ow wat er-bearing zone is unconfirned and is conposed of clay, silt, and sand beds with
common gravel beds that are often clayey and sandy. Typically, the water table is encountered
between 5 and 20 feet below the ground surface

Generally, ground water flow in the Upper Sand and Gravel Aquifer is northwesterly, but varies
seasonal |y fromsouthwesterly to northerly beneath portions of the site. The groundwater
velocity is estimated to range between 0.22 and 1.87 feet/day.

Known and Suspected Sources of Contami nation

There are no known di screte waste sources at QUl. The only suspected waste features within the
QU boundaries are a snmall landfill and an abandoned WMP (and associ ated | agoons). Site
characterizati on data suggest that both of the features have not contributed to elevated |evels
of the contam nants of concern (arsenic, cadm umand | ead) detected in site soils.

It is inferred fromavailable data that the netal (and netalloid) contam nants detected on QU1
are derived fromdiscrete waste sources identified on QJ2. The transport nechani sns postul ated
to account for contam nants at QUL include the follow ng:

. Wnd transport of slag dust onto QU1 fromslag piles on OQR.

. Surface water transport of slag dust and possibly larger particles onto QUL from
slag piles on Q2.

. Fal | out of snelter fume onto QUL fromsnelter chimeys on QU2 and/or the south
chimey on QUL of the Sharon Steel site

. Del i berate placenent of slag and possibly other snmelter waste onto QU1 to fil
wet |l ands or other |ow areas and to sand roads in the Wnchester Estates devel opnent
during snow or ice events.

Di stribution of Contam nation/Affected Media
Di screte surface and subsurface native soil sanples, and discrete ground water, sedinent, and

surface water sanples were collected during the RI. Analytical paraneters included netals,
volatile and sem -volatile organi ¢ conpounds (VOC and SVQCs, respectively), and pesticides/



pol ychl ori nat ed bi phenyls (PCBs). Mtals were detected in all nedia sanpled; VOCs were detected
in ground water and some subsurface soils; SVOCs were detected in all media sanpl ed; and
pesticides/ PCBs were detected in soils, surface water, and sedi nent.

Al chem cal detections were screened during the RI/FS to determ ne which of the detections
were actual site contaminants. The data were further screened in the BRA to deternine which

of the contam nants contributed significantly to cancer and non-cancer risk. Screening nethods
i ncl uded excl usion based on frequency of detection, exclusion based on potential |aboratory or
field contam nati on, exclusion based on background conpari sons, exclusion based on beneficiality
(mnerals considered essential or beneficial to good health), and the results of the risk
quantification (only those chem cals posing significant human health risks were consi dered

to be contam nants of concern [COCs]). Based on these criteria, and on experience at simlar
snelting sites, UDEQ USEPA desi gnated arsenic, cadmum and |ead as the COCs at QUL.

In addition to screening chem cal detections for those chem cals posing significant health
risks, the BRA identified which environnental nedia contain concentrations of COCs hi gh enough
to pose a significant threat to the public. Based On this analysis, UDEQ USEPA identified
surface and subsurface soils as the only nedia of concern.

The distribution of the COCs in soils at QUL denonstrates few di scernable patterns. Typically,
COC concentrations decrease with depth although a few pockets exhibiting high COC concentrations
have been noted at depths up to 6 feet below the native soils surface. The horizontal

di stribution of COCs shows no clear concentration gradients, with sonme of the highest
concentrations found in the Wnchester Estates devel opnent at the far northern end of QUIL.

Typi cal Iy the hi ghest COC concentrations were found in association with visible slag.

Arsenic concentrations in soils range up to the low 1,000's of mlligrans per kilogram (ngy/kg),
but nore typically range fromthe 10's to 100's of ng/kg. Cadmi umoccurs as high as 97 ng/kg,
but nore typically ranges fromO0.5 to 10 ng/kg. Locally, lead concentrations in the 1,000's

ng/ kg were detected with typical concentrations in the 10's and 100's of ng/kg. In general,
when one COC occurs at a high concentration, the other COCs are proportionally el evated as well.
Results of toxicity characteristic |eaching procedure testing of the nost highly contam nated
soils on QUL reveal that they are not toxicity characteristic hazardous wastes.

The potential exists for nobilization of contam nation fromsoils to ground water. However, QU1
wast es have been present on the site for many years and in some |ocations groundwater is in
direct contact with visible slag without appreciable affects on groundwater. COC concentrations
in QUL ground water are bel ow Federal Maxi mum Contam nation Limts (MLs). See Section IX for a
nor e thorough discussion of ground water applicable or relevant and appropriate requirenents
(ARARS) .

Arseni ¢ displays both carcinogeni c and non-carcinogenic effects (skin | esions, neurotoxicity,
liver and ki dney effects). Wen ingested, cadm um di splays only non-carcinogenic effects

(ki dney danage). Although thought to be a weak carcinogen, the main basis for concern with

| ead is non-carcinogenic effects (neurotoxicity and reproductive effects). Lead effects are of
concern primarily for children since they are nore susceptible to the effects of |ead and al so
tend to have hi gher exposure.

Vol une of Contam nated Materi al

The lack of distinct waste piles on QU1 coupled with the presuned nechani sns for deposition
of the COC neke waste volune estimation difficult. COC deposition by surface water and w nd
transport of slag fromQJ2, and snelter fune fallout would be expected to result in a variable
di stribution of contam nants, the details of which may not be resol ved by the sanpl e spacing



(approxi mately 100-feet) enployed during the RI. As a result, determning the distribution of
wast e "pockets" would involve an intensive sanpling and anal ysis program Such a sanpling
effort was considered inpractical based on costs and the tine requirenents given the size of
QUL.

Therefore, for any given parcel where the exposure point concentration (EPC) cal cul ated as the
upper 95th confidence linmt of the arithnmetic nean (assumng a |ognormal distribution) exceeds
clean-up levels, the entire parcel is considered contam nated. The assuned depth of

contami nation is based on the presuned naxi mum depth of |ikely human exposure and is uniform
across the entire parcel. For the LF, LG LR and WESE parcels, that depth is 10 feet below the
native soil surface. For the WENW Parcel (current residential area), the depth is 1.5 feet.

Soil clean-up | evel s have been set based on standard exposure scenari 0os using a popul ation
appropriate for the current |Iand zoning. For Parcels LR-east, LR west, LG and LF, the EPCs do
not exceed these levels. Therefore, no material requiring renediation exists on these parcels
Soil clean-up levels and EPCs are discussed in detail in Sections VI and VI I

For Parcel WESE, the EPCs exceed the clean-up levels, and the entire parcel is considered
contaminated to a depth of 10 feet. For Parcel VWENWcl ean-up | evels are exceeded on 14
residential yards. The conbi ned volunme of contam nated material for these two parcels is
approxi mately 185,000 cubic yards (cy).

Potenti al Routes For Hunman Exposure

Mich of the site is currently undevel oped or fenced and the only exposed population is the

hypot heti cal trespasser. However, Parcel WENWis currently occupied by single famly dwellings.
These individuals are exposed to site wastes in the formof contam nated surface soil and house
dust on a daily basis

Hypot hetical future residents/workers woul d be exposed to COC containing surface soils on Parce
VWESE, and portions of Parcels LF and LR-west. Al though COC containing native soils are present

on Parcels LG and LR-east, both of these parcels are entirely covered with fill materia
inmported during the construction of an |-215 interchange. Therefore, the only possible exposure
woul d invol ve excavating through the fill and into the native soils during building construction

associated with future | and devel opnent. The excavated native soils would have to be spread on
the land surface and renain at the surface for a | ong-term exposure to occur

VI. SUWRRY OF SI TE RI SKS
Exposure Poi nt Concentrations

As discussed in Section V, arsenic, cadmumand | ead were determned to be the COCs, and surface
and subsurface soils were considered to be nedia of concern for the purpose of devel opi ng
remedi al alternatives. However, because the COCs occur in ground water (bel ow Federal MCs),
the contribution to cancer and non-cancer risk nmade by ground water was incorporated into the
risk estination.

Exposure point concentrations of COCs in soil were cal cul ated using chem cal data for native
soils sanpl ed between 0 and 1 foot bel ow the native soils surface. It is assuned that the vast
majority of a current or hypothetical future exposure would involve shallow soils. EPCs were
cal cul ated and eval uated for each parcel and are summarized on Table 1



Exposur e Assessnent
The BRA (Life Systenms, Inc. [LSI], 1992) eval uated a nunber of plausible exposure pathways for
current and future residents and future workers. Based on the results of the risk assessnent,

t he exposure pat hways of prinmary concern are those shown in Figure 4.

Under current site conditions, the population nost likely to be exposed is the residents in

Wnchester Estates. Exposure routes of nmain concern are ingestion of soil and dust. Ingestion
of vegetables is of |esser concern. Ingestion of ground water was not eval uated because the
homes are supplied with nmunicipal water. |In the future, currently vacant areas of QUL m ght

be devel oped for commercial use, especially if the proposed JRB is conpleted. Therefore
potential exposures for hypothetical future workers were al so assessed

As with the residents, the exposure pathway of greatest concern for future workers is direct

i ngestion of contam nated soils and dust. This includes exposure to native soils that are
currently on the surface, and to buried native soils that m ght be brought to the surface by
excavation. In addition, future workers mght be exposed to ground water drawn fromwells
installed at the site, and exposures of this population via ingestion of ground water were al so
eval uat ed.

QO her exposure pat hways were considered in the BRA. However, it was determ ned that direct

i ngestion of soils (including house dust) and ground water are the only significant pathways.
Subsequent to the BRA, a second risk characterization was perforned to support the selection
of renedial goals and the devel opnent of renedial alternatives. This effort was perfornmed by
Roy F. Weston, Inc. (VWESTONr), under contract to UDEQ and was presented in the Final FS Report
(VESTON, 1994). Differences between the original and revised risk calculations include the use
of additional surface soils chemcal data collected at the Wnchester Estates devel opnent, use
of a |ower bioavailability factor (0.8) for arsenic in soils and house dust, as well as other
nore mnor changes detailed in the FS Report. In addition, the revised risk characterization
quantified the risk posed only by the COCs and only for the direct ingestion of soils, house
dust, garden vegetabl es, and ground water

Tabl e 2 sumari zes the anobunts of soil (including house dust), and ground water assuned to be
ingested by a child or adult per unit of body weight. These intake factors coupled with the
EPCs and toxicity factors for each COC formthe basis for the risk calculation

Toxicity Assessnent

Toxic effects of exposure to COCs can be separated into cancer causing effects and non-cancer
effects. Cancer slope factors have been devel oped by USEPA s Carci nogen Assessnent G oup for
estinmating excess lifetine cancer risks associated with exposure to potentially carcinogenic
chemcals. Slope factors, which are expressed in units of (ng/kg-day)-1 are nultiplied by the
estinmated i ntake of a potential carcinogen, in ng/kg-day, to provide an upper-bound estimate of
the excess lifetinme cancer risk associated with exposure at that intake level. The term
"upper-bound" reflects the conservative estinmate of the risks calculated fromthe slope factor
Use of this approach nmakes underestinmation of the actual cancer risk highly unlikely. Slope
factors are derived fromthe results of bioassays to which aninal-to-hunman extrapol ati on and
uncertainty factors have been applied. Sl ope factors have been devel oped for different routes
for human exposure (inhalation, ingestion, etc.). However, because direct ingestion of QU1 COCs
is considered the only significant exposure pathway, only the oral slope factor is used. O the
QU1 COCs, only arsenic has cancer causing effects by the oral pathway. The oral slope factor
for arsenic is 1.8E+00 (ng/kg-day)-1



Ref erence doses (RfDs) have been devel oped by USEPA for evaluating the potential for adverse
non-cancer health effects from exposure to chem cals exhibiting non-carcinogenic effects. RfDs,
which are expressed in units of ng/kg-day, are estimates of daily exposure |evels for hunmans,

i ncluding sensitive individuals, which are without significant risk of non-cancer effects.

Esti mated i ntakes of chemcals fromenvironmental nmedia (e.g., the anmount of a chem cal ingested
fromcontam nated drinking water) can be conpared to the RFD. RfDs are derived from hunan

epi demi ol ogi cal studies or aninmal studies to which uncertainty factors have been applied (e.g.
to account for the use of animal data to predict effects on hunans). These uncertainty factors
hel p ensure that the RfDs will not underestimate the potential for adverse non-carci nogenic
effects to occur. The oral RFD for arsenic and cadm um are 3.0E-4 ng/kg-day and 1.0E-3

ny/ kg- day, respectively.

Lead is a special case since there are no USEPA-approved RfD values for lead. The nethod for
cal cul ating the non-cancer risks due to lead is detail ed bel ow.

Ri sk Characterization

Excess lifetinme cancer risks are determined by nmultiplying the intake level with the slope
factor. These risks are probabilities that are generally expressed in scientific notation (e.g.
1 x 10-1 or 1E-1). An excess lifetine cancer risk of 1E-6 indicates that, as a plausibl e upper
bound, an individual has a one in one mllion chance of devel oping cancer as a result of
site-rel ated exposure to a carcinogen over a 70-year lifetinme under the specific exposure
conditions at the site

Tabl e 3 shows the estinated total excess cancer risks for hypothetical future popul ati ons on
each of the undevel oped parcels based on the current |and zoning. Figure 5 shows the estimated
total excess cancer risk for the existing population (residential) at the Wnchester Estates
devel opnent on a residential yard-by-yard basis.

For Parcels LR-east, LR-west, LF and LG potential cancer risks to hypothetical future workers
are within the USEPA s range of acceptable risks (1E-4 to 1E-6). However, for hypothetica
future residents on Parcel WESE, the potential cancer risk exceeds the acceptable range. For
current residents on the Wnchester Estates devel opnent (Parcel VENW; the potential cancer

ri sks exceed the acceptable range on 11 of the residential yards. Al of the cancer risk
probabilities presented on Table 3 and Figure 5 are due to arsenic.

Potential concern for non-carcinogenic effects of a single contaminant in a single nmediumis
expressed as the hazard quotient (HQ (or the ratio of the estinated i ntake derived fromthe
contam nant concentration in a given mediumto the contamnants' RfD). By adding the HQ s for
all contaminants within a nediumor across all media to which a given popul ati on may reasonably
be exposed, the Hazard Index (H) can be generated. The H provides a useful reference point
for gauging the potential significance of nmultiple contam nant exposures within a single medi um
or across nedia.

The chemical -specific H values for the popul ations (current and hypothetical future based on
current | and zoning) exposed at the site are summarized in Table 3. The H's for arsenic and
cadm um were not summed because their effects are judged not to be additive.

COC concentrations equivalent to an H equal to or greater than one nay cause non-cancer
effects. As shown on the table, for Parcels LR east, LR-west, LF and LG the H for

hypot hetical future workers is |ess than one, indicating non-cancer risks are not of concern
However, for hypothetical future residents on Parcel WESE, the H exceeds one. For current
residents on the Wnchester Estates devel opnent (Parcel VWENW, the H exceeds 1 on 10
residential yards. Figure 6 illustrates the distribution of H values on a yard-by-yard basis



The non-cancer effects of |ead were eval uated using a mathematical nodel devel oped by USEPA
call ed the Uptake/Bi okinetic (UBK) Mbdel. The nodel predicts the probability of a child having
a bl ood-1ead concentration over 10 micrograns per deciliter (ug/dl) given the followi ng inputs

. Lead concentration in a given nediumor nedia

. Human child intake of the nedi um

. Absorption fraction of |lead fromthe nedi um

. Bi oki netic slope factor relating blood | ead to absorbed dose.

If a child has a 5% or |ess chance of exceeding a blood |ead concentration of 10 ug/dl, the
concentration of lead in the environnental nediumis considered to be acceptable. The node
results for hypothetical future residents on Parcel WESE are summari zed on Table 3. For Parce
VESE, the nodel results indicate a 3% probability of exceeding a 10 ug/dl bl ood-| ead
concentration, which is considered acceptable. Because the UBK nodel applies only to children
the nodel was not run for workers in Parcels LR, LG and LF. For Parcel VENW (current
residential devel opnent), the nodel was run for each individual residential yard, and the
results are illustrated on Figure 7. For this parcel, 13 residential yards exceed the USEPA
threshold criterion of 5 %

Uncertainties

There are a nunber of steps in the risk assessnent process where uncertainty exists. In
general , USEPA enpl oys conservati ve assunptions when uncertainties and data gaps exist. For
exanpl e, USEPA intentionally seeks to cal cul ate doses to hunans that on average are higher than
nost people would actually receive, but are still within a reasonabl e range. Likew se, in order
to preserve a nargin of safety, USEPA enploys estinmates of chemical toxicity that are
intentionally conservative; that is, they are nore likely too high than too low. An exanple of
this is the cancer slope factor in which the "upper-bound" reflects the conservative estinate of
the risks calculated fromthe cancer slope factor. Use of this approach ensures that risk
estimates and cl ean-up goals are conservative

Envi ronnental Ri sks

In order to determine and evaluate the threat or potential threat to the environment posed by
contami nation at the Mdvale Slag Site, QUL, an Environnental Evaluation was prepared by Life
Systens as a part of the BRA process (NCP, 40CFR300.420 [d] [4]).

The scope of the evaluation was limted to Considering the potential exposures and inpacts to
sel ected ecol ogic resources fromsite-related contam nation. This summary addresses only QUL
(the northern part of the Site). However, it may be recogni zed that potential ecol ogic
receptors in both the terrestrial and aquatic environnent are nobile and nay cross operable unit
boundaries as well as nmove on- and off-site without any real restrictions.

The data used in this evaluation are limted to soil, surface water, and sedi nent data coll ected
within the boundary of the QU, and the surface water and sedi nent data fromthe Jordan River

Contami nants of potential ecologic concern are chemcals present on the QU that coul d pose a
ri sk of adverse inpacts to exposed ecologic receptors. Contam nants of concern were sel ected
for the ecologic evaluation using the sane guidelines applied in the Hunan Heal th Eval uati on

As determined at many other mining/snelter waste sites, risk is nearly always dom nated by
arsenic, cadmum and/or lead. Additionally, copper, zinc, and al um numare comonly of concern
for aquatic receptors on such sites. At the Mdvale Slag Site, the potential toxic effects
appear to be donminated by arsenic and lead found in the site soils.



The potential for adverse effects fromexposure to COCs at QUL was eval uated using the
foll owi ng conmbi nati on of approaches:

1) Conpari son of neasured soil concentrations to concentrations of netals in soils
known to be toxic to plants and soil invertebrates (e.g., worns, snails, slugs
insects, mtes, etc.).

2) Conpari son of neasured sedi ment concentrations to concentrations of chenicals
associ ated with adverse biological effects at other sites.

3) Conpari son of neasured surface water concentrations to Federal Anbient Water Quality
Criteria and the U ah Water Quality Standards.

4) Identification of site-related chemcals with the potential for food-chain transfer

5) Identification of site-related chemcals that are toxic to manmals and birds
potentially exposed to site soils and sedi nents.

Usi ng the above approaches, the ecol ogic evaluation determ ned that the potential for adverse
effects to plants and aninal communities do exist at the Mdvale Slag Site. The USEPA is not
aware of any critical habitats affected by site contami nation, nor of any endangered species or
habi tats of endangered species affected by site contam nation

Furthernore, the finding of potential adverse ecologic effects at the Mdvale Slag Site is
tenpered by a significant nunber of uncertainties including: 1) a nonstatistical conparison
between site sanpl e concentrati ons and background concentrations; 2) unknown | ength of exposure
of site receptors to contaminants in soils, surface water, and sedinments; 3) unknown bi ol ogi ca
upt ake resulting fromexposure to chem cal concentrations in environnmental nedia
(bioavailability); 4) use of calculated toxicity reference values (TRV) for determ ning soi
toxicity levels; and 5) use of surrogate species for devel opnent of acceptabl e soi
concentrations

Al t hough USEPA recogni zes the potential for adverse ecol ogic effects as discussed in the

Envi ronnental Eval uation of the BRA, the intended future use of this Qperable Unit as a
commerci al /industrial devel opnent site coupled with the cost and technical inpracticability of
a pristine clean up precludes the need to take any action to address these potential effects.

VII. REMED AL ACTI ON OBJECTI VES

Remedi al action objectives were devel oped by USEPA and UDEQ based on an eval uati on of the BRA
The obj ectives incorporate joint decisions on risk nmanagenent issues and were used to guide
devel opnent of renedial alternatives and cl ean-up |evels.

As discussed in Section V, USEPA/ UDEQ sel ected arsenic, cadmiumand lead as the COCs at QU1l. |In
addition, soil was deternmined to be the only nedi umof concern

Clean-up levels are nedi a-specific concentrations of COCs which represent hunan health risk
equi valent to a pre-specified cancer risk, H or distribution of blood-lead | evels. d ean-up
levels are presented in Table 4 and are cal cul ated using the sane exposure al gorithns used to
cal cul ate health risks incorporating the expected nedi a-specific ingestion rates, exposure
duration, and body wei ght for the exposed popul ation. Using these variables, the carcinogenic
and non-carcinogenic toxicity of a given COC (slope factor or RfD, respectively) and a target
risk level, one can solve for the clean-up level. For current and hypothetical future
residents, clean-up levels for arsenic, cadmumand |lead are 73 ng/ kg, 49 ng/ kg and 650 ny/ kg



respectively. For hypothetical future workers, clean-up levels for arsenic and cadm um are 960
ng/ kg and 2,980 ny/ kg, respectively. Because lead is of primary concern for children, a
clean-up level was not calculated for worker exposure

Cl ean-up |l evels can al so be ARARs, however, ARARs do not exist for soils, so clean-up |evels
are the heal th-based concentration threshol ds cal cul ated by the nethod descri bed above

Cl ean-up |l evel s devel oped for QUL are chem cal -specific concentrations in soils that when
achieved will result in a cancer risk of 1E-4 or less and a H of less than 1. These cl ean-up
level s take into consideration the total site risk due to ingestion of ground water (excluding
Parcel VENWwhere residents are served by nunicipal water), ingestion of soil, ingestion of
house dust, and ingestion of garden vegetabl es

VIII. DESCR PTION OF ALTERNATI VES

A focused FS (WESTON, 1994) was conducted to devel op and eval uate renedial alternatives for a
limted nunber of COCs in one environnental nedium (arsenic, cadmumand lead in soils only).
Renmedi al alternatives were assenbl ed from applicabl e renedial technol ogy process options and

were eval uated based on the nine criteria specified in the NCP

Al so taken into account in |looking at renedial alternatives is the fact that only Parcel s WESE
and WVENW are currently zoned for residential use and that Parcels LR-east, LR-west, LF and LG
are currently zoned for comercial/industrial use. Renedial alternatives were eval uated that
woul d pernmit continued | and use under the current zoning plan; however, for evaluation purposes,
alternatives were evaluated that would permt flexibility for land use, such as residential use
on those parcels currently zoned commercial/industrial and commerci al /i ndustrial use on Parce
WESE.

Summaries of the alternatives retained for formal consideration to address the overall site
risks are listed below Mre detailed descriptions can be found within the FS report. In
addition to the remedial alternatives, the NCP requires that a no-action and |imted-action
alternative be considered at every site. The no-action alternative serves primarily as a point
of conparison for other alternatives

Most renedi al technol ogi es and process options were elinmnated in the prelimnary screening
process because there currently is no practical way to renove low levels of netallic
contaminants (in a slag matrix) fromlarge volumes of soils. Therefore, the renedia
alternatives were assenbled fromtwo primary renedi al technol ogi es: capping and excavati on
Institutional controls are also incorporated into several of the renedial alternatives to
mai ntain the protectiveness of the renedy.

Alternative No. 1

Alternative 1 is the no-action alternative, required by the NCP, and provi des a baseline for
conparison with other alternatives. A ground water nonitoring programwoul d be conducted under
the no-action alternative.

The 5-year present-worth cost is $48,000 including contingencies. The estinated operation and
mai nt enance (Q8&\V) costs incurred under this alternative would be associated with sanpling and
anal yses of ground water in existing wells. It nmay be necessary to install additional wells at
addi tional cost.



Alternative No. 2

Alternative 2 is a limted-action alternative which would include institutional controls, such
as deed restrictions, and working with |l ocal zoning agencies to change the | and zoning for the
undevel oped area (Parcel WESE) fromresidential to commercial/industrial. In addition, this
alternative would entail the excavation and off-site disposal of the upper 18 inches of native
soils at 14 residential yards in the current devel opnent (Parcel VENW. The 18-inch depth is
considered to be a mninum wth confirmatory sanpling used to identify areas requiring
addi ti onal excavati on

Clean fill would be inported to restore the yards to original grade. Since the soils are not
consi dered RCRA hazardous waste, they would be transported to a nearby permtted solid waste
(RCRA Subtitle D) landfill or stored on O of the site pending renedy selection for QUR2.

The sel ection of 14 residential yards for remedial action is based on the nunber of individua
yards that contain surface soft with COC concentrations constituting an unacceptabl e cancer or
non-cancer risk (Refer to Section VI). Deed restrictions or other institutional controls

prohibiting future residential |and use w thout additional property renediation to residentia
soil clean-up levels on Parcels LR east, LR west, LF and LG would be part of this alternative

The timefrane to inplenent Alternative 2 is less than 1 year. The 5-year present-worth cost of
this alternative is $1,252,000 including contingencies. Long-term (5-year) costs are associ ated
with ground water nonitoring. The costs associated with renedi ati on of sel ected residentia
yards were extracted fromcontractor bids for sinmlar work at the Sharon Steel O Site

Alternative No. 3

Alternative 3 consists of placing a conpacted perneabl e soil cover (non-RCRA Cap) over exposed
native soils in the undevel oped residential area (Parcel WESE), and excavating the upper 18
inches of native soils at 14 residential yards in the current residential devel opnent (Parce
VENW . Deed restrictions or other institutional controls would be utilized to prohibit
residential |land use on the renmining parcels of the QU unless additional property renediation
to residential soil clean-up |levels occurs.

Resi dential yards woul d be renedi ated by excavation of the upper 18-inches of native soils. The
18-inch depth is considered to be a minimum with confirmatory sanpling used to identify areas
requiting additional excavation. dean fill would be inported to restore the original grade,
and each yard would be restored as closely as possible to its original condition. The wastes
bei ng non- hazardous, would be transported to the nearest solid waste (RCRA Subtitle D) landfill.
Alternatively, the soils may be stored on the Mdvale Slag QU2 site pending renedy sel ection
for QU2.

Enpl acenent of a conpacted perneabl e cover on the undevel oped residential area woul d be
acconpl i shed using material taken fromthe 1-215 fill placed on the rest of the site. This
remedi al action would be coupled with erosion controls (grading and revegetation), institutiona
controls, and ground water nonitoring. The placenent of a soil cover over native naterials
woul d create a barrier between the wastes and potential human receptors interrupting the route
for dermal exposure, ingestion, and inhalation of contam nated soils. The final conpacted
surface woul d be covered with topsoil and revegetated with native plants to mnimze erosion by
wi nd and surface water

The conpact ed perneabl e soft cover woul d have a m ninumthi ckness of 2 feet (including topsoil).
This m nimumthi ckness of soil cover is necessary to ensure public health protection based on
preventing earth noving equi pnent tiles frompenetrating the cover in the event of future |and



devel opnent .

To minimze activities that would breach the protective soils cover, this renedial action would
be coupled with the following deed restrictions or other institutional controls for Parcel WESE

. Excavations woul d be permtted on a case-by-case basis to be reviewed and approved.
Native soils that are brought to the surface would be segregated fromcl ean cover
soils and placed back in the excavation and covered with cl ean overburden. Excess
native soils would be disposed of at a solid waste (RCRA Subtitle D) landfill.

On the undevel oped conmerci al zoned areas of QUL (Parcels LR-west and east, LG and LF) future

| and use woul d be commercial/industrial unless additional property renediation to residential
soil clean-up levels occurs. Under this alternative, a ground water nonitoring programwould be
i npl enent ed across QUL.

The timefrane to inplenent Alternative 3 is less than 1 year. The 30-year present-worth cost
for Alternative 3 is $2,597, 000

Alternative No. 4

Alternative 4 consists of placing a conpacted perneabl e soil cover (Non-RCRA Cap) over exposed
native soils on the undevel oped residential area (Parcel WESE) and undevel oped comerci al area
without fill (Parcels LR-west and LF), and excavating surface soils to a depth of 18 inches at
14 residential yards (Parcel WENW. The 18-inch depth is considered to be a mnimumwith
confirmatory sanpling used to identify areas requiring additional excavation. The placenent of
a soil cover would permt residential devel opnent of QUL with restrictions on the depth of
future excavations. Deed restrictions or other institutional controls would be inplenmented on
Parcel s WESE, LR-west, and LF to prevent future devel opnent activities frombreaching the soi
cover (with the limted exceptions described under Aternative 3).

A portion of the clean fill placed on Parcels LG and LR-east in 1987 woul d be used to cover
areas of exposed native soils on adjacent parcels. The conpacted perneable soil cover woul d
have a m ni mum thickness of 2 feet. This mninumthickness of soil cover is necessary to ensure
public health protecti on based on preventing earth noving equipnent tires frompenetrating the
cover in the event of future |and devel opnent activities.

In order to mnimze erosion of the soil cover and to minimze the need to adjust the grade
during any future devel opnent, the existing |and surface woul d be nodified during the renedia
desi gn/remedi al action (RDRA) phase. The RD would consist of a site Master Plan, which would
ensure that the RAis inplenented such that future | and uses woul d not conproni se the renedy.

The Master Plan woul d establish the general devel opnent plan for QU1. As part of this planning
process, specific areas of QU1 woul d be designated for devel opnent into commercial/industrial
office, or open space facilities. The Master Plan would further designate utility corridors,
including water/sewer, electrical, tel ephone, and stormwater drainage, and woul d establish the
general grading plan for the devel opnment of QUL.

The RA woul d consi st of construction of the basic conponents of the Master Plan. The site would
be graded to conformw th the drai nage and erosi on aspects of the Master Plan, while adhering to
the mninmumsoil cover requirenents. The utility corridors would be constructed using conduit
banks, where appropriate, or designated for future overhead or underground devel opnent. The
site Master Plan would provide limts and restrictions on the future excavati ons.



The final conpacted surface would be covered with topsoil and revegetated with native plants to
mnimze erosion by wind and surface water. It is anticipated that mai ntenance of the conpacted
cover would be required until the land is devel oped. Once the land is devel oped, the property
owner can be expected to naintain either a hard top (asphalt, concrete, or a structure) or

| andscaped surface. Under this alternative a ground water nonitoring programwould be

i npl enent ed.

The timefrane to inplenent Alternative 4 is less than 1 year. The 30-year present-worth cost
for Alternative 4 is $4,543, 000.

Alternative No. 5

Alternative 5 is identical to Alternative 4 except that the undevel oped residential area (Parcel
WESE) woul d undergo excavati on and off-site di sposal of native soils rather than waste
cont ai nnent .

Prior to excavation, existing vegetation would be renoved, and the native soils excavated to a
depth of 10 feet. Renoval of the upper 10 feet of soils on the undevel oped residential area is
based on the expectation that under unlimted future use, excavations for hone/buil di ng
foundations, utilities, and | and gradi ng woul d not exceed this depth. The wastes, not being
classified as a RCRA hazardous waste woul d be transported to a RCRA Subtitle D landfill.
Alternatively, the soils may be stored on the Mdvale Slag QU2 Site pending renedy sel ection
for QU2.

The excavation would be filled with inported clean fill. In order to mnimze erosion and to
mnimze the need to adjust the grade during any future devel opnent, the existing | and surface
woul d be worked to establish a uniformgrade. The final graded surface woul d be conpacted,
covered with topsoil, and revegetated with native plants to mnimze erosion by wind and surface
water. Because wastes would remain on-site on Parcels LR, LF and LG a ground water

noni toring programwoul d be i npl enent ed.

The timefrane to inplenent Alternative 5 is 2 years. The 30-year present-worth cost for
Alternative 5 is $43, 936, 000.

Alternative No. 6

Alternative 6 includes excavation to a depth of 18 inches and off-site disposal of native
surface soils in 14 residential yards (Parcel WENW. The 18-inch depth is considered to be a
mnimumw th confirmatory sanpling used to identify areas requiring additional excavation.
Native soils would al so be excavated to a depth of 10 feet and di sposed of off-site for the
remai ni ng areas of QUL.

I mpl erent ation of Alternative 6 on the undevel oped residential area (Parcel WESE) and

undevel oped comercial areas (Parcels LR-west and east, LF and LG would involve first
excavating those areas with native soils exposed at the surface. Then, existing clean fill on
Parcels LR-east and LG and inported fill would be used to fill the excavation(s). The newy
exposed native soils on the eastern portion of QU1 would then be excavated to 10 feet. This
second excavation would be filled using inported fill.

The timefrane to inplenent alternative 6 is 8 years. The capital cost for Alternative 6 would
be $204,816,000. It is inportant to note that the remediation costs for Alternative 6 represent
approxi nately $1, 000, 0000 per acre.



I X, SUMVARY OF COVPARATI VE ANALYSI S OF ALTERNATI VES

The conparative anal ysis provides the basis for explaining howthe selected remedy satisfies the
statutory requirenents as to the effectiveness and inplenentability of the alternative. The
renmedi al alternatives presented in Section VIII were analyzed in detail in the FS using the nine
evaluation criteria specified in the NCP. The nine criteria are: 1) overall protection of
human health and the environnent; 2) conpliance with ARARs; 3) long-termeffectiveness; 4)
reduction in toxicity, nobility, or volume through treatment; 5) short-term effectiveness; 6)
inplenentability; 7) cost; 8) state acceptance; and 9) community acceptance. The resulting
conparisons of each alternative by the nine criteria are discussed bel ow.

Criterion 1. Protection of Human Heal th and the Environnent

This criterion addresses whether or not a remedy provi des adequate protection and how ri sks
posed t hrough each pathway are elimnated, reduced, or controlled through treatnent,
engi neering controls, or institutional controls.

Al of the final alternatives considered except alternative one, are protective of hunman health
and the environnent. However, the anmobunt of protection increases increnentally with each
alternative through Alternative 6. Only Aternative 1 does not provide overall protection of
human health and the environnent. Alternatives 2 through 6 rely on a conbi nation of waste
renmoval waste contai nment, and institutional controls for protection of human health and the
envi ronnent .

For 1 ogistical and engineering reasons detailed in the FS Report (UDEQ 1994), excavation and

di sposal of site wastes fromthe current residential area in Wnchester Estates is considered
the only possible renedial action. Alternative 2 couples this action with institutiona

controls on other parcels to limt the human exposure. Alternatives 3 and 4 conbi ne excavation
and di sposal at residential yards with capping of the remaining areas at QUl. The creation of a
physi cal barrier between the wastes and the receptor popul ati on coupled with institutiona
controls ensures the protectiveness of the renedy. Aternatives 3 and 4 provide a reduction in
the site risk level over that achieved under Alternatives 1 and 2.

Alternatives 5 and 6 are anal ogous to Alternatives 3 and 4 except that excavation and off-site
di sposal of site wastes are substituted for capping. However, Alternatives 5 and 6 do not
result in any further reduction in site risk when conpared with Alternatives 3 and 4. Renmining
soil concentrations of COCs at the surface would be equal to or bel ow background concentrati ons.
I mpl erentation of Alternatives 5 and 6 will, however, further reduce the possibility of future
ground water inpacts on this QU and elimnate the need for institutional controls and
acconpanyi ng enforcenent on the treated parcels.

Criterion 2: Conpliance with ARARs

Conpl i ance with ARARs addresses whether a renedy will neet all Federal and State environnmenta
|l aws and/or provide a basis for a waiver fromany of these laws. The ARARs are divided into
chem cal -specific, action-specific, and | ocation-specific groups.

There are no chemcal quality standards for soils pronmul gated through Federal or State

regul ations. Therefore, conpliance with ARARs is not applicable for contam nated soils at QUL.
ARARs do exist for ground water, they include Federal and State drinking water standards such as
Maxi mum Contam nation Limt Goals (MCLGs), or MCLs when MCLGs are zero. Gound water ARARs are
sumari zed on a table presented as Appendi x Al



USEPA and UDEQ are wor ki ng together to determ ne how and under what circunstances the U ah

G ound Water Quality Protection Rule, R317-6, Uah Adnmin. Code, is applicable or relevant and
appropriate. Those determ nati ons have not yet been nade. However, since USEPA and UDEQ have
agreed, that even if the Gound Water Quality Protection Rule is an ARAR in this situation, an
alternate concentration limt shall apply and the ARAR will be net as set forth below, a final
determi nation on the status of UDEQ s Ground Water Quality Protection Rule will not be nade for
the purposes of this ROD. Wah's Gound Water Protection Standard (Rule) for lead is 15
mcrograns per liter ug/l) R317-6-2.1, Uah Adnmin. Code. A sanple fromone of the 25 ground
water nonitoring stations on QUL (Wll No. LF-08) was found to exceed this standard by 8 ug/l.
In response to this occurrence, the USEPA and UDEQ have agreed to the application of an
Alternate Concentration Limt (ACL) for QUL that will bring QUl into conpliance with the Rule.
An ACL is permitted under the Rule providing that it neets certain requirenents, including
requirenents that the ACL is protective of human health and the environnent, and is justified by
site-specific circunstances.

The decision to apply an ACL for Wll No. LF-08 in this case is based on the follow ng:

(1) The nmagnitude of the exceedance.

(2) The very limted spatial distribution of exceedances indicates that Wll No. LF-08
is not representative of the ground water quality under the entire site.

(3) The relatively high cost of inplenenting a renedy to address this snall suspect
area, and the small benefit of doing so.

Gven the application of the ACL for Well No. LF-08 in this manner, QUL is considered at this
tine to be in conpliance with the Rule, and all proposed renedies are also in conpliance.

Action-specific ARARs are detailed in Appendix A2. Alternatives 2 through 6 would conply with
all action-specific ARARS.

Locati on-specific ARARs are detailed in Appendix A3. Alternatives 2 through 6 would conply with
| ocation-specific ARARs.

Criterion 3: Long-Term Ef fectiveness

This evaluation criteria involves consideration of the risks that remain after the site has been
renmedi ated. Itens of concern are the presence of any receptors near the site, nmagnitude of the
remaining risk fromuntreated waste or treatnent residuals, adequacy of controls that are used
to manage treatnment residuals or untreated waste, and reliability of these controls.

Under Alternative 1, the risks posed by QU1 will renmain unchanged and therefore, the renedy is
not considered to be effective. Long-termeffectiveness increases increnentally from
Alternatives 2 through Alternative 6. Although Alternatives 2 through 6 all achieve protection
of human health and the environment, each successive alternative requires fewer restrictions on
future | and use.

Alternative 3 offers a high level of long-termeffectiveness using a conbi nation of engineering
and institutional controls. Excavation and off-site disposal of wastes on Parcel WENW provi des
t he maxi mum possi bl e | ong-termeffectiveness by renoving the wastes fromthe site. For Parcel

VESE, the placenent of a soil cover will interrupt the route for human exposure to contam nated
native soils permtting future residential devel opment al though nai ntenance of the cover may be
required. Cover nai ntenance nay include periodic filling of erosional features coupled with

revegetation. By use of institutional controls prohibiting future residential devel opment, the
exi sting risks posed by the renmi nder of QUL are bel ow a | evel of concern. Therefore,
Alternative 3 is an effective remedy for this portion of the site.



Criterion 4: Use of Treatnent to Reduce Toxicity, Mbility, and Vol une

Treatnent of the wastes is not considered under any of the alternatives. A considerable portion
of the waste appears to be slag distributed throughout a soil nmatrix. The |arge volunmes of

sl ag-containing soils, coupled with the nature of slag, precludes the effective use of treatnent
technol ogies. Essentially, there is no practical and cost-effective way to renove the toxic
netals fromthe slag matrix; therefore, the proposed alternatives will not satisfy the statutory
preference for treatnent as a principal elenent of renediation with a strong bi as agai nst
off-site landfilling of untreated wastes.

Criterion 5: Short-Term Ef fectiveness

This criterion involves investigation of the effects of the alternatives during construction and
inplenentation. Itens of concern are the protection of the community and the workers during
inpl enentation of renedial measures, potential environnental inpacts, and the tine required

to achi eve renedi al action goals.

The remedi al alternatives are conbinati ons of three conponents: excavation, capping and
institutional controls. Short-termrisks increase with an increasing anount of earth work and
increase further with the off-site transport of excavated soil. These risks take the form of
potential injury or death fromearth noving equi prent and traffic accidents during transport of
contam nated soils to the disposal/storage site. Qher short-termrisks would include fugitive
dust and potential inpacts to surface water bodies due to site runoff during renediation
activities.

Based on the above analysis, short-termeffectiveness decreases (short-termrisk increases)
increnentally fromAlternative 1 through Alternative 6.

Criterion 6: Inplenentability

This criterion refers to the technical and admnistrative feasibility of the renedy, including
the availability of materials and services needed to inplenent the chosen solution. It also
i ncl udes coordination of Federal, State, and l|ocal governments to clean up the site.

Al of the remedial alternatives are inplenentable. Equipnent, materials and nanpower for
earthwork projects are readily available in the Salt Lake Cty area. In addition, disposal
facilities exist within 100 mles of the site that can accept excavated soils. Treatability
studies perforned on QUL soils indicate that all wastes are not characteristic hazardous waste
by toxicity and nay be disposed of in a RCRA Subtitle Dlandfill. Aternatively, the wastes may
be stored on the Mdvale Slag O Site pending renedy selection for QUR2.

The use of institutional controls on Parcel WESE woul d be possible with the agreenment of the
property owner and the approval of the cities and counties invol ved.

Al though all of the remedies are inplenentable, Alternatives 4, 5 and 6 will require
significantly nore tine to inplenent. In particular, Alternative 6 will require 8 years as
conpared with Alternative 3, which will require less than 1 year.

Criterion 7: Cost

Alternatives 1 through 4 are considered cost-effective. Each of these alternatives provides an
increnental increase in protectiveness with a reasonable increnental increase in cost.
Alternatives 5 and 6, however, are not considered cost-effective. The small increnental
increase in protectiveness achieved under Alternatives 5 and 6 as a result of waste renoval



contrasts sharply with the 10- to 100-fold increase in cost.
Criterion 8: State Acceptance

UDEQ has worked in partnership with USEPA throughout the RI/FS and concurs with the sel ected
remedy for this site.

Criterion 90 Comunity Acceptance

The Proposed Plan was issued on 7 July 1994, A public nmeeting was held on 27 July 1994 at the
Mdvale Gty Hall in Mdvale, Uah. Mnbers of the community attended the neeting and asked
questions and nade statenents. Little opposition to the proposed renedy was expressed. Sone of
those that did object questioned the need for any renedial action. Prior to the public neeting
the Gtizens For A Safe Future For Mdvale (Citizens Goup) requested a 30-day extension of the
public comment period so that an independent contractor could review the FS Report for technica
accuracy. The extension was granted and an advertisenent was placed in the Salt Lake Tribune
providing notice that the close of the public comment period was extended to 10 Septenber 1994.
A second extension was requested by the Gtizens Goup on 9 Septenber 1994, and was deni ed by
USEPA on 12 Septenber 1994. The basis for the denial was the fact that the docunments to be
reviewed by the Gtizens Goup had been available to the public for several nonths prior to the
i ssuance of the Proposed Plan. Witten coments and questions were received prior to the close
of the public comment period. Those comrents and responses are presented in this ROD in Section
X,

X, SELECTED REMEDY

Alternative 3 has been selected as the remedy for QUl. Alternative 3 consists of excavating
surface soils at 14 residential yards (Parcel WENW, placing a conpacted perneable soil cover
(Non- RCRA Cap) over exposed native soils in the undevel oped residential area (Parcel WESE), and
i npl enenting deed restrictions or other institutional controls on the renuaining parcels of the
QU to prohibit residential |and use unless additional remediation to residential soil clean up
| evel s occurs

Resi dential yards will be renedi ated by excavation of the upper 18 inches of native soils. The
18-inch depth is considered to be a mnimumw th confirmatory sanpling used to identify areas
requiring additional excavation. dean fill would be inported to restore the original grade,
and each yard will be restored as closely as possible to its original condition. The wastes,
bei ng nonhazardous, would be transported to the nearest solid waste (RCRA Subtitle D) landfill.
Alternatively, the soils may be stored on the Mdvale Slag QU2 Site pending renedy sel ection
for QU2.

Enpl acenent of a conpacted perneabl e cover on the undevel oped residential area woul d be
acconpl i shed using a portion of the existing clean fill on the LG and LR parcels. This renedia
action would be coupled with erosion controls (grading and revegetation), institutiona
controls, and ground water nonitoring. The final conpacted surface will be covered with topsoi
and revegetated with native plants to mnimze erosion by wind and surface water.

The conpacted perneabl e soil cover woul d have a m ni mumthickness of 2 feet. This m ni num
t hi ckness of soil cover is necessary to ensure public health protecti on based on preventing
earth noving equipnent tires frompenetrating the cover during potential future |and

devel opnent .

To minimze activities that would breach the protective soil cover, this renedial action would
be coupled with the following institutional controls.



. Excavations woul d be permtted on a case-by-case basis to be reviewed and approved.
Native soils that are brought to the surface would be segregated fromcl ean cover
soils and placed back in the excavation and covered with cl ean overburden. Excess
native soils would be disposed of at a solid waste (RCRA Subtitle D) landfill.

The following institutional controls would be inposed on the undevel oped conmerci al zoned areas
of QUL (Parcels LR-west and east, LG and LF):

. Future use of the property will be industrial/comercial unless additiona
renmedi ation to residential soil clean up |levels occurs

. If for any reason site soils need to be transported/di sposed of off-site (e.g
excess soils fromutility or foundation excavation) they will be disposed of in a
RCRA Subtitle D facility.

The above m xture of renedial actions and deed restrictions or other institutional controls wll
provide for land use that is consistent with the current zoning of the QU, and will also allow
for a change in land use in the future for sone of the parcels fromcomrercial/industrial to
residential should such a change be desired by the | and owner(s) and the local city governnents.

I mpl erent ati on of the above-described remedial actions and institutional controls will result in
a post renedi ation cancer risk and non-cancer H less than 1E-4 and 1, respectively, for the
entire QU. Pre- and post-renmedi ation soil concentrations and risk |levels are presented on
Tables 5 and 6, respectively.

G ound water in the Upper Sand & Gravel Aquifer would be nonitored (sem -annual water |eve
neasurenents and water sanples) for at least 5 years follow ng conpletion of renedial action
The point of conpliance (with ARARs) for ground water will be the hydraulically downgradient
site boundary (portions of the west and north site boundaries as shown on Figure 8). Existing
monitoring wells will be supplenmented with one or nore additional nonitoring wells to be
installed during or imrediately after the renedial action. Gound water sanples will be

anal yzed for total and dissolved arsenic, cadmum and lead. |If at the end of the 5-year

noni toring period ARARs have not been exceeded in any of the sanples anal yzed, ground water
nmonitoring will be discontinued

The estimated cost of this remedy is $2,597,000. The capital cost of each najor conponent of
the remedy along with operati on and nmi ntenance costs are summari zed bel ow.



Estimated Costs of the Sel ected Renedy

Capital Costs

Renoval Conponent Uni t Quantity Unit Cost

1) Excavation/off-site Resi dential Yard 14 $59, 000
Di sposal

Cont ai nnent Conponent

1) Prepare site Acre 37 $ 4,676

2) Install cover Acre 37 21, 297

Institutional Controls

1) Administrative Costs LS N A N A

Desi gn Costs (20%
Conti ngenci es (20%
Operation and Mi ntenance Costs
1) Cover naintenance and ground water nonitoring
TOTAL COSTS
(Present val ue using 5% di scount)
Xl . STATUTORY DETERM NATI ON

Protection of Human Heal th and The Environnent

The potential for exposure to soils posing an excess cancer risk or non-cancer Hi

Esti mat ed Cost
$826, 000

$173, 000
788, 000

$ 10, 000

$1, 797, 000
359, 000
$2, 156, 000
431, 000
$2, 587, 000

Annual Cost
$ 9,670

$2, 597, 000

of 1E-4 and 1,

respectively, is elimnated through waste renoval by excavati on, waste contai nment or

institutional controls.

Conpl i ance wi th ARARs

There are no chemical -specific ARARs for soils at QUL, and ground water is in conpliance with
ARARs. The selected remedy includes the installation of a permeable, single-layer soil cover,
the only objective of which is to prevent direct contact between human receptors and the
contaminated native soils. Accordingly, the intent is inconsistent with that of a RCRA cap and
the RCRA requirements are not ARAR  The renedy conplies with those | ocation-specific

ARARs that were identified as applicable.

Cost - Ef f ecti veness

Al though Alternatives 2 through 6 all achieve acceptable | evel s of protectiveness,

Al ternative

3 does this w thout changing the existing | and zoning or requiring the excavation and off-site
di sposal of large soil volumes. The |limted additional protectiveness associated with waste
removal (Alternatives 5 and 6) contrasts sharply with the 10- to 100-fold increase in costs when

conpared with Alternative 3.

Utilization of Permanent Sol utions and Alternative Treatnent Technol ogi es

Treatment of wastes is not considered under any of the alternatives. A considerable portion of
the waste appears to be slag distributed throughout a soil nmatrix. The |arge volume of slag-
containing soils, coupled with the nature of the slag, precludes the effective use of treatnent



technol ogies. Essentially, there is no practical and cost-effective way to renove the toxic
nmetals fromthe slag. Therefore, permanent solutions would be limted to waste renoval, which,
as previously discussed, is not considered to be cost-effective.

Preference for Treatnent as a Principal Elenent

As previously discussed, treatnent of wastes is not considered under any of the alternatives,
therefore, the selected renmedy will not satisfy the statutory preference for treatnment as a
principal elenent of renediation.

Alternative 3 would result in some increnental reduction in nobility for the treated areas
(excavation/renoval and capping). However, transport of site wastes via surface water or air
is not considered to represent a significant exposure pathway (LS, 1992).

Xl1. RESPONSI VENESS SUWWARY
Overvi ew

At the tine of the public coment period, USEPA and UDEQ had al ready sel ected a preferred
alternative for Mdvale Slag QU1 in Mdvale, Uah. The preferred alternative addresses soil
contami nation by either renoving the contam nated soil, capping the contam nated soil or
restricting the type of future |land use.

Based on the comments received during the public comment period and during public neetings, the
residents of the surrounding communities and | ocal comunity groups support the preferred renedy
for QUL. Objections to the proposed renedy were limted to concerns about current or future
effects of QUL wastes on the deep principal aquifer and in sone cases, comentors questioned the
need for any renedial action at all.

These sections follow

. Backgr ound on Comunity | nvol venent
. Comment s Recei ved During the Public Conment Period
- Part |I: Response to Local Community Concerns
- Part 1l: Response to Specific Legal and Techni cal Questions

Backgr ound on Community | nvol venent

UDEQ and USEPA community relations staff conducted interviews with residents in the inpacted
area to determine their concerns. As part of these interviews, each intervi ewee was asked what
woul d be the nost effective way to keep the public involved. These suggestions were
incorporated into a Coomunity Rel ations Pl an, devel oped by URS (an USEPA contractor) and adopted
in 1991. Al public docunents relating to QUL were nade available at the Ruth Vine Library in
M dval e.

Muni ci palities such as the cities of Mdvale and Wst Jordan as well as the Wah Departnent of
Transportation were particularly interested in how Superfund activities would inpact the
proposed extension of the Jordan River Boul evard through the QUL. Regular neetings were held
between these interested parties beginning in 1990. Oficials fromthe cities were briefed
periodically, and UDEQ responded to requests for infornmation frompotential businesses seeking
to locate in the area.

In preparation for a soil sanpling programconducted in 1991 at Wnchester Estates residential
yards, a pre-sanpling neeting was held with the owner of the trailer park. Wen the sanple



anal yses were conpleted, an availability session was held at which residents could pick up their
sanple results and talk to representati ves of USEPA and UDEQ about the results. Fact sheets
were nailed to interested parties, and a public infornmational neeting on the status of the site
was held on 2 May 1991.

Addi tional sanpling of residential yards in late 1993 was preceded by neeti ngs between UDEQ
and the trailer park manager who subsequently notified the residents of the planned field
activities. The results of the second round of sanpling were numiled to individual residents.

A Proposed Plan, outlining USEPA's and UDEQ s preferred renedy and the public participation
process, was nmiled on 7 July 1994. An advertisenment was placed in the Salt Lake Tri bune
providing notice on the availability of the Proposed Plan, the tinme and |ocation of the public
neetings and the duration of the public comment period (11 July through 10 August 1994).

A public neeting was held on 27 July 1994 at the Mdvale Gty Hall in the city council chanbers.
Approxi mately 35 menbers of the community were present with questions focusing on the
conpatibility of the preferred renedy with future devel opnment plans for QU. Prior to the
public neeting the Citizens For A Safe Future For Mdvale (CQtizens Goup) requested a 30-day
extension of the public comment period so that an independent contractor could reviewthe FS
Report for technical accuracy. The contractor would be hired by the Gtizens Goup using funds
provi ded by USEPA Technical Assistance Grant. The extension was granted and an adverti senent
was placed in the Salt Lake Tribune providing notice that the close of the public coment period
was extended to 10 Septenber 1994.

A second extension was requested by the Gtizens Goup on 9 Septenber 1994, and was deni ed by
USEPA on 12 Septenber 1994. The basis for the denial was the fact that the docunments to be
reviewed by the Gtizens Goup had been available to the public for several nonths prior to the
i ssuance of the Proposed Pl an.

At the close of the public comment period, witten and oral conments had been received fromthe
Ctizens Goup; M. David Ovard of the Salt Lake County Water Conservancy District; M. Bruce

N eveen, Environnental Engineer for Mdvale Gty; M. Volney Wil lace, a private citizen, M.
JoAnn Seghini, Mdval e Councilwoman; M. \Wayne Harper, Wst Jordan Council man; M. Jean Barbuto,
a private citizen; Ms. Gndy Merril, a private citizen; M. Grth Pimm nanager of Wnchester
Estates; M. Leon Hansen, a private citizen; and M. Bob Davis, Director of Devel opnent Services
for the Gty of Wst Jordan. Responses to these comments are presented bel ow.

RESPONSES TO PUBLI C COMVENTS RECEI VED DURI NG
PUBLI C COMVENT PER D

Part |. ) Summary and Response to Local Conmunity Concerns

Note: Sone of the followi ng cooments and questions were received verbally at the 27 May 1994
Public Meeting in Mdvale, Wah. The responses presented here are nodified in sone cases from
the responses provided at the public neeting. This was done to nore clearly represent UDEQ s

and USEPA' s position on these issues.

Adequacy of RI/FS

. Comments by "G tizens For A Safe Future For M dval e"

Comment No. 1



The Gtizens for a Safe Future for Mdvale indicated they had asked for an extension and woul d
be submitting witten comments, once their consultants had had an opportunity to | ook at the
dat a.

Response to Comment No. 1
USEPA acknow edges these comments and responded to the witten comments subnmtted.
Comrent No. 2

My narme is Allen Lister and | am addressing this public hearing tonight representing Gtizens
For A Safe Future For Mdvale, an organization formed to nonitor the findings of USEPA in behal f
of the Gtizens of Mdvale.

W thank the USEPA for the opportunity to conmment on the RI/FS as it relates to the QUL area of
the Mdvale Slag Superfund Site. W also appreciate USEPA' s i medi ate response in granting us a
30-day m ni mrum extensi on of the Public Comrent period to allow us to prepare the study
authorized in our USEPA TAG grant to validate the findings of the RI/FS. The objective of the
extension is to gain i ndependent assurance that the USEPA preferred alternative (#3) for the
remedi ation of the QU1 portion of the Mdvale Slag Superfund Site will properly protect the
health and safety of the citizens of Mdvale. Preparation of this docunentation may necessitate
us to request a further extension of the public comrent period.

We have carefully reviewed the USEPA fact sheet and other infornmation available fromstate and
local offices and will proceed to engage an independent consultant to reviewthe RI/FS to
evaluate its content and the USEPA's conclusions. During our consultants' review we wll expect
themto carefully consider the following matters. W wll share with the USEPA any concerns

whi ch may arise fromour consultants' evaluation of their report and its concl usions.

1) A determination will be made of the adequacy of the evaluations of the "hot
spots" located in the Mdvale Slag site relative to their potential for surface
and subsurface contam nation.

2) A careful evaluation will be made of the institutional controls that would be in
pl ace to ensure contamination is contained on-site.

3) Procedures to ensure satisfactory site nonitoring of the potential contam nation
of the upper and | ower aquifers will be eval uated.

4) The adequacy of the testing for existing contam nation of the Jordan River's
surface water as well as of its sedinment will be evaluated. Simlarly, the
testing nethods used to evaluate water contam nation in the upper and | ower
aqui fers and concl usions nade fromthe data will be substantiated or concerns
identified.

5) An evaluation will be nade of the reasonabl eness and consi stency of standards
that were utilized in all aspects of testing for contam nation.

6) An assessment will be nade of the adequacy of the grid pattern used as the basis
for testing and evaluating the information used in the final RI/FS for QUL



Response to Commrent No. 2 (Itens 1-6)

The reviewer indicates that Ctizens for a Safe Future For Mdval e believe that the purpose of
a TAGgrant is to validate the findings of the RI/FS. This is incorrect. The purpose of the
TAG grant is to allow a public interest group to acquire technical assistance to "interpret”
information devel oped during the investigation of a Superfund Site listed on the Nationa
Priorities List to "facilitate the public's overall understandi ng" of Superfund activities.

Al ternative Renedial Actions

. Comments by M. Bruce A N eveen, Environnmental Engineer for Mdvale Gty
Comrent No. 1

The USEPA and DEQ have determ ned that certain environmental hazards exist on the properties
desi gnated as Mdvale Slag Superfund QU1 and Q2. It is known that there are several |ocalized
areas whi ch have very high concentrations of arsenic and | ead

I nasmuch as these problens exist and both the Gty of Mdvale and Valley Materials would like to
see the property devel oped. M dval e proposes the following plan. W believe that there are
sinpl e precautions which can be taken to prevent hunan and wildlife exposure or ingestion

Since these properties will be designated industrial and conmercial, the USEPA has conceded t hat
the action level can be higher than residential is acceptable. This action |level for exposed
soil is likely to be designated around 1,300 ppmfor arsenic.

Regul ations will be enforced by either Administrative Orders, building pernmits, and oversight by
the appropriate and assigned individual on the Mdvale Staff.

Import or fill material brought on to the site shall not exceed 5,000 ppmfor |ead and 1,200 ppm
for arsenic.

A tiered approach for the site will be used. This tiered approach shall be sinmlar to the post
remedi al regul ation which are used in the residential clean up of the Sharon Steel QU2 area,
except that the contam nant |evels are different

Testing will be required as part of the devel opnent to determ ne what actions are to be taken
for the soil. Each section will be tested individually, and approval actions will be taken
individually for contam nated soil within that section. This neans because one section of the
property is required to a certain set of guidelines, the entire property is not bound by those
sane actions. Mre specifically, although a specific area within the boundaries of the property
may require certain renmedial actions or capping or other involved procedures, the entire
property will not necessarily have to follow that pattern

M dval e ordi nance requires that 5% of an industrial or commercial area be | andscaped. In the
area near the Jordan R ver and the Jordan River Parkway, we intend to increase the required

| andscape area to be 10% Elimnation of the | andscaped area is not practical nor acceptable
fromMdval e's perspective. It is because Mdvale requires a mninumarea to be | andscaped that
we have used the tiered approach. It can be readily assuned that children will not play in
these areas, and if that occurs on a rare basis, there is certainly not the probability that
this could occur on a weekly basis because the area is one of either offices or industry. Gass
cover significantly reduces the dust which can occur from soil

In those areas where the | andscape area may consist of flowers with sonme exposed soil, the
maxi mum cont am nant | evel has been set at 5,000 for |ead and 750 ppmfor arsenic. These |levels



woul d al so pertain to certain types of bushes or trees which would | eave | arge open areas of
bare soil. Those shrubs which woul d adequately cover the ground are would be able to conformto
the same contami nant |evels as grass. Shrubs and trees will be designated under the regul ations
specifically stated for the site. Cean inport material (fromoff-site) for the
Industrial/Conmercial zone will be designated as 3,000 ppml|ead and 750 ppm arsenic.

Furthernore, if fill material were needed then the |levels would be raised to 1,200 ppm for
arsenic and 5,000 ppmfor |ead, these, however, would have to be placed beneath a cap of "clean"
material. Wiere necessary and when applicable, the nost contam nated material wll be placed

under the foundations of the buildings or under the driveways and parking | ots.

ARSENI C LEVELS LEAD LEVELS
G eater Equal to or G eater Equal to or
Than Less Than Than Less Than
ACTION A 0 ppm 750 ppm 0 ppm 5, 000 ppm No restrictions on-site.
ACTION B 750 ppm 1, 300 ppm NA NA Grass cover.
ACTION C 1,850 ppm 15,000 ppm NA NA 6 inches of earthfill cover
on top for grass cover or
| andscaped cover.
ACTION D 15,000 ppm No Limt NA NA M ni mrum of 12 inches of
cover with liner or barrier.
ACTION E 0 ppm 750 ppm 0 ppm 3,00 ppm pen soil used for flowers
(I mport or open shrubs.
Mat eri al )
(Fill 750 ppm 1,200 ppm 3,000 ppm 5,000 ppm Used for fill to be covered
Mat eri al )

Drawi ng of proposed | andscape areas and a sanpl e ordi nance or adnministrative order would be
simlar to that of Park Gty (enclosed).

Speci al precautions will be taken in the event of devel opment of businesses or buildings |ike
condomi niuns or a day care. Though this particular type of devel opnent will be discouraged, it
woul d be allowed with additional requirenents and precautions. Any simlar business which woul d
have children that nay spend a regular routine or daily anount of time on the site would require
a variance. Further, the additional safety requirements would be to place 24 inches of fill
material with contam nate | evels below 1,000 ppmlead and 130 ppm arsenic on top of a nenbrane
barrier unless the proposed site already neets that criteria to the depth of 4 feet, 4 feet
being a practical depth that occur with placenent waterlines and other utilities. |If soil at
depths greater than 4 feet exceeds limts, and it is necessary for renoval for such activities
as building foundations or footing, then the contam nated nmaterial nust be di sposed of and
handl ed in a nmanner conforming to the regulations to be put in place. |In the planning stages of
these types of businesses, specific processes will be outlined for the building and construction
processes.

In all cases strict adherence to | andscaping codes will be required. Mdvale's code enforcenent
officer will make certain that the proper vegetation be placed and renain in healthy condition.

G oundwater nmonitoring is a concern for both DEQ and USEPA. W proposed that the DEQ place a
sum of noney into a fund which woul d cover the cost of testing, maintaining the wells, and
personnel costs. Test results will be sent directly to the USEPA for their review Since the
State of Utah is responsible for Qperation and Mai ntenance, any future costs for the treatnent
of groundwater would fall under their jurisdiction.



Consi dering that Superfund has and will continue to discourage the investing of noney and buying
of property that falls within the Superfund boundaries, we believe that by inplenmentation of
these regul ations the Superfund listing can be renoved fromthis property.

Slag on-site will be used in certain specifically designated circunstances. Those situations
woul d be a soil which does not have a soil acidity pH below 6. 3. The slag could be pl aced
under a future hard surface only. These would be areas such as concrete or asphalt, which, in
effect, would be a cap and prevent water fromconmng into contact with it. The naterial would
also not be allowed in wetlands or where flooding may regularly occur. Further restrictions
woul d not allow the slag to be ground and used as blasting naterial. It should be noted that
after the failure of Syncrete on Interstate 15, the naterial was considered to be hazardous by
the USEPA. At that tine the UDEQ went to considerable lengths to find a use for the naterial

It was able to be used as an encapsul ated base naterial in concrete which was used for roadways.
W believe that the slag can be used for simlar purposes. Slag dust would renmain on-site and
be placed in a centralized |ocation that would be pernmanently capped. Areas on top would renain
open space and buil di ng woul d not be all owed.

Sorme of M. N eveen's comments appear to be directed toward renedial action at the Mdvale Sl ag
QR site, e.g., suggestions for renediation of the slag pile. Those comments will be considered
as USEPA and UDEQ develop a final renedy for Mdvale Slag O, but will not be responded to in
the context of this QUL RCD.

M. N eveen has al so made comments regardi ng the proposed establishnent of institutional
controls by Mdvale. Institutional controls will be addressed and devel oped duri ng Renedi al
Design, and will not be incorporated in detail in the ROD. USEPA and UDEQ will work with

M dval e during the Renmedi al Design process to assure that the institutional controls inplenented
are appropriate and workabl e.

Acceptability of Preferred Renedy

. Comment by City of West Jordan
Comrent No. 1

Pursuant to the Conprehensive Environnental Response, Conpensation, and Liability Act of 1980,
the Gty of West Jordan respectfully submits the follow ng fornal comments on the preferred
alternative for remedial action to be included in the decision-naking process |leading to the
final Record of Decision by the United States Environnmental Protection Agency (USEPA) on the
M dval e Slag Superfund Site, QU 1.

We understand that the Feasibility Study Report |leading to the final Record of Decision (ROD)
represents an abbreviated remedial investigation and feasibility study process. This
abbreviation is the result of a request by the USEPA to the State of Wah Departnent of
Environnental Quality and its contractor, WESTON, Inc., that a "focused" feasibility study be
conducted "that woul d devel op and anal yze renedial alternatives appropriate for a limted nunber
of contamnants in a limted nunber of environnental nedia." (WESTON 1994)

The Gty of West Jordan's professional staff, Departnent of Devel opnent Services Director D
Robert Davis, P.E., and Gty Engineer, darke MacFarland, P.E., and our professional
consultants, JimHorrocks, P.E., Russell Youd, P.E, and Panela Dee Parkinson, J.D. have
revi ewed the abbrevi ated process and have found it to be efficient, conprehensive, and cost
effective.



The Gty therefore, is in agreenent with the process that the USEPA and the State of Wah
Departnent of Environmental Quality have chosen to utilize. The follow ng represents our
comrents on the results of that process.

Part 1. I ntroduction

The Gty of West Jordan has been involved with the Valley Materials site since the m d-1980s.
That involvenent springs fromthe Gty's interest in constructing a six-Ilane roadway across the
site at 7200 South on the east side of the site, and connecting with 7000 South on the west side
of the site. This is a road |length of approxi mately 1.37 mles.

The M dval e Slag Superfund Site enconpasses approxinately 500 acres. The site is located 12
mles south of Salt Lake Gty, Wah, and is within the nunicipal limts of Mirray and Mdval e
Cties, Uah. Parcel Q)1 of the Mdvale Sl ag Superfund Site enconpasses approxi mately 330
acres and i s bounded by the following: an arbitrary line north of the snelter slag deposits

mar ks the southern border; the Jordan River nmarks the western border; 5400 South Street marks
the norther border; and South Main Street (700 West) narks the eastern border. QU1 also
includes the Wnchester Estates area and the abandoned M dval e Wastewater Treatnment Plant (WMP)
and | agoon areas.

The western border of the site, the Jordan River, is also the eastern nunicipal boundary of West
Jordan. As such, the Gty of Wst Jordan is directly inpacted by the decisions nade and acti ons
taken with regard to the site. A though mninmal actual, physical contamnation has mgrated to
West Jordan, the public's perception of the site in relationship to our Gty has contani nated
the manner in which residents, area citizens, agencies, and organi zations relate to and dea
with our city.

The remedi al action that the USEPA and UDEQ take on the site will only help alleviate the

m sconceptions that the public hold about the safety, cleanliness, and security of Wst Jordan
We are further encouraged by the mninalist stance that has been adopted with regard to the
threat posed by the contam nants of concern. This attitude has been encouraged by the Gty for
the past three years and we are gratified to see the findings of our professional staff verified
and i npl enent ed.

The proposed Jordan Ri ver Boul evard will provide a desperately needed connecting corridor for
the east-west commuters in the Salt Lake Valley. Between 5400 South and 9000 South there is no
ot her east-west roadway enabling the motorist to travel directly fromthe Wasatch Range to the
Quuirrh Range. This east-west travel ability is crucial because the nost dramatic Salt Lake
Vall ey growth and expansion is in the southwestern corner of the Valley, to wit: Wst Jordan
South Jordan, Draper, and Riverton. An aerial view of the Valley shows that only in this corner
is there land and roomfor growh. This viewis evidenced by the State of Uah's Departnent of
Transportation's investnent in the Bangerter H ghway and the devel opment and expansi on of 5600
Weést .

Jordan River Boulevard is the nminstay of Wst Jordan's econom c devel opnent naster plan for
future quality growth and devel opnent. The proposed roadway allows the comuter, the traveler
the consumer quick, safe, and easy access fromthe 1-15 freeway directly into the heart of West
Jordan's rapidly expanding comercial district. As the limted access currently exists, there
i s confusion, hazards, and congestion when the notorist tries to wend their way froml-15 down
7200 South, onto 700 West, then to 7800 South, and finally reaching the city limts of West
Jordan. Not only is the motorist at risk due to the poor conditions, they are bonbarded with
the sight of Mdvale Slag and Sharon Steel abandoned sites and left with the perception that
they are entering a filthy, rundown, industrial park rather that the clean, dynamc, residentia
and commercial community that is the Gty of Wst Jordan



Part I1I. Anal ysis of Alternative

The feasibility study, even in its abbreviated form was designed and conducted to investigate
and evaluate alternatives, utilizing best managenment technology, to clean up Q)1 and address
the current health risks identified on the site

Lifeline Systens, Inc., an USEPA contractor, perforned the Baseline R sk Assessnent (BRA) for
QJ)1in 1992. A BRAis prepared to identify and estinmate current and potential risks eval uating
the manner in which hunmans nay have contact with site contami nation. Based on the infornation
provided by the BRA, prelimnary recommendations for clean up can be made by USEPA

To be classified as a "risk," three criteria nust be net:

1) Site contam nation nust be present;
2) a nmedia nmust exist to bring that contam nation in contact with the popul ation; and
3) there nmust be a resident popul ation that nay be exposed to the site hazards.

The BRA showed that there existed contam nants of |ead, arsenic, cadmum and others in the
soils. These conpounds were present in such nunbers that their levels could present arisk to
human health. Ingestion and inhalation are the nost comon ways that hunman health is put at

ri sk by contam nated soils.

The QU1 site is surrounded by residential and comercial populations. In fact, the Wnchester
Estates Mobile Home Park has contanination within its boundaries. This residential area is
popul ated by many very young children and nmany ol der retired individuals. These are the two
popul ation bases nost at risk fromcontam nated soils and water

Based on these findings, a wide range of renedies were considered. Those renedi es nost
protective, feasible, and cost effective were assessed by the foll ow ng nine eval uation
criteria.

1) Overall protection of human health and the environment addressed whether or not
a renedy provi des adequate protection and describes how risks are elim nated,
reduced, or controlled

2) Conpl i ance with applicable or relevant and appropriate requirenents (ARARs)
addresses whether or not a remedy will neet all federal and state environnenta
| aws and/ or provide grounds for a waiver.

3) Short-term ef fectiveness addresses the period of tine needed to conplete the
remedy and any adverse effects to human health and the environnent that nay be
caused during the construction and inplenmentation of the renedy.

4) Long-term effecti veness and pernanence refers to the ability of a remedy to
provide reliable protection of human health and environnent over tine.

5) Reduction of toxicity, nmobility, or volume through treatnent refers to the
preference for a renmedy that reduces health hazards, the novenent of
contam nants, or the quantity of contaminants at the site.

6) Inpl emrentability refers to the technical and admnistrative feasibility of a
remedy. This includes the availability of materials and services needed to



carry out a renedy. It also includes the coordination of federal, state, and
l ocal governments to work together to clean up the site.

7) Cost evaluates the estimated capital and operation and nai ntenance costs
of each alternative in conparison to other equally protective alternatives.

8) State acceptance indicates whether the State agrees with, opposes, or has
no comment on the preferred alternative.

9) Communi ty acceptance includes determ ni ng which conmponents of the
alternative interested persons in the community support, have reservations
about or oppose. This assessnent nmay not be conpleted until public
comments on the alternatives are received.

The Gty of West Jordan, after evaluating the criteria and the six alternatives presented for
final consideration, agrees with and supports USEPA's decision to pursue renediation through the
inplenentation of Alternative #3. W believe that the two-foot |ayer of conpacted soil placed
over exposed native soils, and the renoval of contam nated soils fromthe Wnchester Estates
Mobi | e Hone Park is conpatible with the protective cap of clean fill currently in place over the
majority of acreage conprising OUJ 1.

Part 111. Comments on USEPA CERCLA RI/FS Process

The Gty Council of West Jordan is proud to have been a contributing nenber of the precedent
setting inter-agency cooperative effort that has highlighted this process. W are not aware of
any ot her Superfund project of this conplexity and size that has brought together so nmany
professional and talented people in an effort to conplete a renedial action. It is gratifying
to see the respect that our Cty staff was accorded by the fine menbers of your staff, UDEQ the
USEPA' s | egal counsel, the Wah Attorney General's office, the Federal H ghways Adm nistration,
the Arny Corps of Engineers, the Interior Department's Fish and Wldlife staff, the Wah
Departnment of Transportation, URS, WESTON, and the Salt Lake County Conm ssion and Board of

Heal t h.

Al though this process has been, for the Gty, many years in length, the twists and turns, highs
and | ows, stops and starts of it have nade this Gty nore aware of and sensitive to the
requirenents, rules, and admnistration involved in the intricate processes of environnental
regul ation and cleanups. W wll never again be so naive as to believe that the "feds" can
solve it all or that the State or the Gty alone will know what is the only action to be taken
in any given environnmental situation.

The Technical Advisory Gant (TAG programinplenmented by USEPA is an attenpt to ensure that the
lay popul ation is provided with non-agency information in a manner designed to comunicate the
nost technical data in non-technical |anguage. Bruce N eveen, the Mdval e Environnental

Engi neer, is charged with that very task for Mdvale CGty, as his job description makes clear.
Therefore, the Gty of Wst Jordan finds the latest TAGto "Gtizens for a Safer Mdvale" (CSM
a redundant and possibly non-efficient use of tax-payer nonies. W also find CSMs repeated
demands for additional tine to examine the USEPA's findings to be unwarranted and untinmely. W
woul d encourage the USEPA to deny any further such delaying tactics and to advise CSMthat this
project has been in the works for nore than a decade and that their fervent, but m sguided,
attenpts to engage the USEPA in a dialogue at this late date is neither tinely, nor credible.



Part |V. Concl usi on

The Gty of West Jordan is already experiencing a tunbling fromthe econom ¢ devel opnent and

i nvest nent sector because Jordan River Boulevard is not in place to allow access to the Redwood
Road corridor of the City. The Bateman Fam |y and other prom nent and innovative Gty famlies
are worried that any nore delays in the Boul evard's construction will cost theminvestnent
opportunities that they have relied upon for decision naking over the past decade. Not only are
their private funds being expended in anticipation of the renedial action and the resulting
construction of Jordan Ri ver Boul evard, but there are governnental funds appropriated and bei ng
hel d for disbursenent that face redistribution if the project is not begun during the 1994
construction period.

Due to the uncertain nature of federal nonies in these tight budgetary tines, there is a real
danger that the funding for the bridge across the Jordan River will disappear. There is also
the specter of permts issued by federal agencies expiring and not being renewed based on the
lengthy tinme frane involved to date.

The nost precarious of all of the funding involved is those nonies appropriated by the
legislature of the State of Uah. The budget for the Jordan River Boul evard was set during
Governor Norman Bangerter's administration in the early 1980s. Because the appropriation
originated in the Executive Branch, the Legislature has not had a firmhand i n the di sbhursenent
of these nonies and therefore, with the uncertainty of the project's start date, there is a rea
and present danger of these nonies being reappropriated for another state-funded project.

We cannot overenphasize the coonmtnent of the Gty of Wst Jordan to both the remedial action
and the Jordan River Boul evard construction project.

To date, the Gty has invested over one nillion dollars in planning, engineering, staffing, and
consul ting services on Jordan River Boulevard. For a city the size of Wst Jordan, this is a
nmassi ve conm tnent of resources. But, have no doubt, our commitnent is ongoing and we will see
this project to fruition as a participating, cooperative partner.

The Gty Council and the City's admnistration and staff are ready, willing, and able to
continue their 100% commitnent to this project, and stand ready to assist and support the
federal and state agencies involved in any way that we can

What we ask in return for our commtnent is the USEPA 's commitrent to use the full force of its
Congressional |y nandated powers to continue its forward course in renediating the OJ 1 portion
of the Mdvale Slag Superfund site and to support the construction of the Jordan Ri ver Boul evard
proj ect.

Once again, we comend the staff and nmanagenent of Region VIII of the United States

Envi ronnental Protection Agency for their cooperative and supportive relationship with the Gty
of West Jordan's officials and adm nistrative staff.

We | ook forward to the conpletion of this task and to the day when your agency's very exi stence
will no longer be necessary to the citizens of our country because we have all grown to respect
our environment and the role we each play init.

Response to Comment No. 1

Coment i s acknow edged



. Comment by M. \Wayne Harper ) West Jordan Council man

Comrent No. 1

Counci | man Harper said Wst Jordan was pl eased with the progress being nade. He said the
property owners echoed Council menber Seghini's coments and that the cities wanted total access
for the property owners to develop the site industrially and comercially.

Response to Comment No. 1

USEPA acknow edges the coment.

. Comment by Ms. Jean Barbuto ) Resident

Comment No. 1

An eight-year tinmefrane is cited for renoving the soil in Wnchester Estates. Wy wait eight
years?

Response to Comment No. 1

The Selected Alternative, Alternative Three, will take |l ess than one year to inplenent soil
removal at Wnchester Estates. The eight year tine frane is associated with Alternative Six,
whi ch was not selected. It is the nost expensive alternative and would invol ve excavation of
all contam nated materials, even underneath the existing fill.

Di ssenmi nati on of |nformation

. Commrent by Ms. JoAnn Seghini ) M dval e Council wonan

Comrent No. 1

Several people are trying to figure out if they are at risk. Wwommght they address after the
neeting to identify the properties in Wnchester Estates that need to be renedi ated? There are
only twelve properties that need to be renediated. Al the rest are safe?

Response to Comment No. 1

Fourteen properties will be renediated in Wnchester Estates. Al others tested bel ow t he

heal th based action levels for soils. Justification for the action |levels can be found in the
RI/FS and in the R sk Assessnent. These docunents are included in the site's admnistrative
record. Representatives from USEPA and UDEQ are happy to talk to those with concerns about the
levels on their properties or in the area. Property owners have been notified of their results
and will be consulted before work begins.

. Comment by Unidentified Private Gtizen

Comrent No. 1

When will work begi n?

Response to Comment No. 1

Once the Record of Decision is published, the project noves into the Renedial Design phase which



addresses how, from an engi neering standpoint, the work will be done. This phase will take two
or three nmonths. The agencies will then begin work in the follow ng constructi on season.

Part II. ) Conprehensive Response to Specific Legal and Techni cal Questions
Impacts to Deep Principal Aquifer

. Comments by M. David G Ovard, CGeneral Manager of the Salt Lake County Water Conservancy
District (SLCWD)

Comment No. 1

We have reviewed the report entitled "Final Feasibility Study Report, Operable Unit #1, Mdvale,
Uah, Volune 1 ) Text." W are also famliar with the groundwater conditions in this vicinity,

as well as throughout the Salt Lake Valley. As a result of our review, we offer the follow ng

commrent s:

1. "UWah's policy is that water, as well as the property of the public, should
be so nanaged by the public that it can be put to the highest use for
public benefit" (State Water Plan, Uah Division of Water Resources, Section 6.1).

2. In 1984, Covernor WMatheson issued an executive order defining Uah's
groundwater policy. The State Groundwater Protection Strategy was then
prepared, and is a part of the State Water Plan. The strategy reviews the
i nportance of groundwater as a resource, the need to protect groundwater
quality, and reviews managenent alternatives for protecting groundwater
(State Water Plan, Section 7. 7). Goundwater is a necessary suppl ement
to surface water supplies for the urban areas of Uah (State Water Pl an,
Section 19.2.2).

3. The Ut ah Legislature issued a finding "that the conservati on, devel opnent,
treatnment, restoration, and protection of the waters of this arid state are
a State purpose and a natter of Statew de concern" (UCA 70-10C1). Al
waters in the State, whether above or under the ground, are declared to
be the property of the public (UCA 73-1-1). Beneficial use shall be the
basis, the measure and the limt of all rights to the use of water in the
State (UCA 73-1-3). The use of water for beneficial purposes is declared
to be a public use (UCA 73-1-5).

4. The Salt Lake County Water Conservancy District (SLOACD) was
establ i shed by the Legislature under the Water Conservancy Act. The
duties and obligations of water conservancy districts are explained in
Section 17-A of the Wah Code. "It is declared that to provide for the
conservation and devel opnent of the water and | and resources of the State
of UWah and for the greatest beneficial use of water within this State, the
organi zati on of water conservancy districts and the construction or works
by such districts are a public use" (UCA 17A-2-1401). The
organi zati on of water conservancy districts is essentially for the public
benefit and advantage of the people of the State of Wah and pronotes
their confort, safety and wel fare (UCA 17.4-2-1401).

5. UCA 17A-2-1401 declares the policy of the State of Wah to be:



a. To control, nmake use of and apply to beneficial use al
unappropriated waters in this State to a direct and
suppl emental use of such waters for donestic, manufacturing,
irrigation, power and other beneficial uses; and

b. To pronote the greater prosperity and general welfare of
the people of the State of Wah by encouraging the
organi zati on of water conservancy districts.

6. The SLOWCD currently serves municipal water to a popul ati on of approxinately
500, 000 peopl e

7. SLCWCD bel i eves that comments 1-6 represent pertinent State policies and
statutes to be considered under evaluation criterion 8 of the NCP (40CFR
Part 300) in evaluating feasibility study alternatives.

8. SLCWCD relies heavily upon groundwater fromthe deep, principal aquifer
inthe Salt Lake Valley as a nunicipal supply. SLCOWD delivers
approxi mately 20,000 acre-feet fromthis source

9. SLCWCD operates 21 production wells throughout Salt Lake Valley to
extract and deliver groundwater for municipal purposes. One of these
wells, located at approxi mately 500 West 6400 South, is l|ocated only
1,100 feet from Qperable Unit #1 (QUL).

10. The feasibility study for QU1 only invol ved groundwater nonitor wells
whi ch penetrated the shall ow, unconfined aquifer. No sanpling or
i nvestigation of the deep, principal aquifer was perforned. Al though the
report acknow edges that the day |ayer separating the shallow aquifer and
the deep aquifer "may not be laterally continuous throughout the Mdvale
slag Superfund site area" (FS Report, page 2-1), no discussion regarding
exposure of the principal aquifer is included.

11. Inits recent groundwater study work in the Mdvale Superfund site area
the U S. Ceol ogical Survey (USGS) studied shallow and deep aquifer
wat ers by neans of oxygen isotope anal yses. The USGS has identified the
exi stence of waters in the deep, principal aquifer with a simlar isotopic
"signature" as those existing in the shall ow aquifer beneath QUL,
i ndi cati ng downward travel of shall ow water

Response to Commrent No. 1 (Itens 1-9)
Comment s are acknow edged
Response to Item No. 10

USEPA has not performed sanpling or investigation of the deep principal aquifer because the
shal | ow groundwat er under QU1 does not appear to be contaminated. Only one well out of 25

has water with concentrations of |lead greater than the |ead standard of 15 ug/l. The vertica
gradient in the vicinity of the site is probably upward fromthe deep principal aquifer to the
shal | ow unconfined aquifer. However, even if the gradi ent between the two aquifers was
reversed, there could be no contami nation of the deep principal aquifer wi thout contam nation
of the shall ow unconfined aquifer. USEPA and the state will be nonitoring the shall ow
unconfined aquifer for five years to ensure that there is no contam nation in the shall ow



unconfined aquifer. |f contamnation is detected, deeper wells and additional action nay be
required.

Response to Item No. 11

The Mdvale QUL site teamhas been in contact with the USGS regarding their many studies the
USGS is conducting in the Valley. W are awaiting the USGS interpretati on of these data and

al so other studies currently being conducted in the Valley. However, the presence of a
downward gradient is not problematic in terns of deep aquifer contam nation, as long as the
shal  ow ground water is not contam nated.

Comrent No. 2

W believe that the deep, principal aquifer is endangered by the contam nated waters underlying
QUl. In fact, it is likely that downward vertical travel through the discontinuous day |layer is
occurring, based upon the recent USGS findings. The SLOACD encour ages USEPA and UDEQ to cont act
the USGS and review their findings.

Response to Comment No. 2

See Response to Comment No. 1, Item No. 11.

Comrent No. 3

W believe that the Feasibility Study is flawed by not investigating the principal aquifer. W
recommend that the decision process be halted at this tine to allowthe Feasibility Study to be
suppl emented with this information. This effort should include drilling of deep nonitor wells,
and sanpling of the principal aquifer water.

Response to Comment No. 3

See Response to Comment No. 1, Item Nos. 10 and 11.

Comrent No. 4

Moni toring the principal aquifer water quality over a period of several years should be included
with any alternative which is finally sel ected.

Response to Comment No. 4

As it is not possible to contamnate the principal aquifer without first inmpacting the shallow
aqui fer, only the shallow aquifer will be nmonitored during the five year ROD revi ew peri od.

Al so, see the Response to Corment No. 1, Item Nos. 10 and 11.

Comrent No. 5

W realize that the cost of alternatives 5 and 6 rises dramatically above the costs of
alternatives 1-4. However, based upon the future findings of the principal aquifer
investigation, these costs may be warranted if the protection of the principal aquifer rmnunicipal
wat er supply for the public relies upon inplenentation of alternatives 5 or 6.

Response to Comment No. 6

See Response to Comment No. 1, Item Nos. 10 and 11.



. Comments by M. David G Ovard, CGeneral Manager of the Salt Lake County Water Conservancy
District (SLCWD)

Comment No. 1

The feasibility study report elimnates groundwater as a "nmedi umof concern"” (FS Report, page
3-3). This is based on shall ow groundwater netals concentrati ons not exceedi ng drinki ng water
maxi mum cont am nant |evels (MCLs). However, the MCL for lead is incorrectly listed. The forner

| ead MCL of 50 microgranms per liter was replaced by the | ead action |evel of 15 m crograns per
liter in 1991. The shal |l ow groundwater |ead concentration at nonitor well LF-08 exceeds the |ead
action level, with a concentration of 23.7 mcrograns per liter.

Response to Comment No. 1

As noted by the reviewer, the | ead groundwater protection standard under the Wah G oundwater
Protection Rule (Rule) was incorrectly listed in Final FS Report. This error was identified by
the authors and an errata sheet was issued to all of the original recipients of the FS Report on
2 June 1994.

USEPA and UDEQ are wor ki ng together to determ ne how and under what circunstances the U ah

G oundwater Quality Protection Rule, R317-6, U ah Admin. Code, is applicable or relevant and
appropriate. Those determ nati ons have not yet been nade; however, since USEPA and UDEQ have
agreed that, even if the Goundwater Quality Protection Rule is an ARAR in this situation, an
alternate concentration limt shall apply and the ARAR will be net as set forth below, a final
determi nation on the status of UDEQ s Groundwater Quality Protection Rule will not be nade for
the purposes of this ROD.

U ah's Goundwater Protection Standard (Rule) for lead is 15 micrograns per liter (ug/l).
R317-6-2.1, Uah Admn. Code. A sanple fromone of the 25 groundwater nonitoring stations on
QU1 (Well No. LF-08) was found to exceed this standard by 8 ug/l. In response to this
occurrence, the USEPA and UDEQ have agreed to the application of an Alternate Corrective Action
Concentration Limt (ACACL) for QUL that will bring QUL into conpliance with the Rule. An ACACL
is permitted under the Rule provided that it neets certain requirenents, including requirenents
that the ACACL is protective of human health and the environnent, and is justified by
site-specific circumstances. R317-6-15.G U ah Admi n. Code.

USEPA' s and UDEQ s decision to apply an ACACL for Well No. LF-08 in this case is based on the
foll owi ng:

(1) The nagni tude of the exceedance.

(2) The very limted spatial distribution of exceedances indicates that Wll No. LF-08 is not
representative of groundwater under the entire site.

(3) The rel atively high cost of inplenenting a renedy to address this snall suspect area, and
the small benefit of doing so.

R sk Esti nmations

. Comments by M. Vol ney Wall ace, resident of the Gty of Mirray



| ama retired Ph.D. research chemst. | have exam ned the Superfund study final report of the
north end of the Mdvale Superfund site (Qperable Unit No. 1) and find it wanting. | recomend
that no remedi al action be taken w thout better data.

This study overl ooked the sinple fact that the soil studied is |oaded with slag gravel. This
conpl etely invalidates the study.

Two Basic Errors

This Superfund study is not valid because of sanpling error and m suse of statistics.

Sanpl i ng;
The trailer park is on fill, it is not native land surface. There is no possibility for
contam nation to have mgrated to the present surface of the park by flow of water. |If there is

a serious wind deposition of |lead and arsenic there, there is nuch housing much closer that is
nore susceptible and woul d be nore seriously affected. That nore susceptible area has been
studied already as to blood lead level in children (Mdvale Comunity Lead Study, "Chem ca
Speci ation" and "Bioavailability," 3 (3/4) 1991, pp 149-162 by Bornschein, Pan and Succop, a

study by the University of CGncinnati). It reported that the strongest correlation of blood
level was with soci oeconom c status and hi ghest |ead assay of vicinal soil sanples. "The effect
of soil lead on blood | ead was both small and weak." Lead in house paint was indicted as a cause

of the elevated levels of lead that were seen (the blood | evels found were essentially nationa
average and none of the higher levels were alarmngly high by present (1994) standards). Since
this is a problemin older housing and since the older housing is near the site there ought

to be a correlation with distance fromthe site. A "small" statistical difference was found.
There is no indication in this of a serious wind-carried contam nation of |ead and arsenic in
the vicinity of the snaller.

Slag gravel is ubiquitous in the trailer park and occurs in a field i mediately south of the
sout hern extension of the trailer park, in a field imediately to the east of the park and on
the | evee between it and the Jordan River. There are areas within the park that are solidly
covered with slag gravel. | noticed on inspection of the site that the slag gravel content of
the soil was especially high in the west end of the trailer park where the reported | ead and
arseni c values were especially high. The "soil" lead and arsenic values in this study appear
therefore to be sinply neasurenents of the ambunt of slag admi xed with the soil. This is further
indicated by the lack of particle size control in the study and the high correl ation between

| ead and arsenic assay values. The correlation of |ead and arsenic was noted also in the

M dval e bl ood | ead study. The correlation of these two netals indicates that they are
intinmately associated rather than separate and distinct conponents of the soil mxture

The | ead and arsenic were assuned to be of high biological availability. This was an
unwarranted assunption. It might be true in other situations but in slag the great majority of
the contamnation is present in the interior of the fragnents of slag, sequestered as a
conmponent of glass, as mineral grains with atom c substitution of |ead and arsenic and possibly
as lead and arsenic mneral particles contained within a matrix of glass. The slag woul d have
to be dissolved by body fluids for the lead and arsenic in it to be biologically available.
Fromthe viewpoint of a chemist that is so unlikely as to require strong, positive denonstration
to establish the contrary.

M suse of statistics:

If one takes a statistically significant finding as an absolute truth, the blood | ead findings
showed a distinct problemat Mdvale. That study exam ned a nunber of possible correlations,



none of which proved strong. It is a corollary of statistical analysis that which is
statistically significant may be a fluke and that the chance of it anounts with increasing
nunber of trials. The blood |evel study was one of those nmultiple test studies in which one or
nore of the higher correlation val ues obtai ned could be flukes

As indicated above, the study found a "snall and weak" correlation of lead in blood and lead in

vicinal soil. Caveats aside, the direct conclusion is that soil lead level is a POOR predictor
of blood lead level. Any prediction of blood | evel on the basis of soil |ead | evel woul d have
to be acconpanied by |arge * values. The Superfund study did not take this into consideration
Instead, it treated the correlation as an absolute truth. It took dirt sanples fromfloors,
which it incorrectly describes as "dust" sanples, and found a highly questionable, very poor
correl ation between those values and vicinal soil lead level. Any use of soil lead level to
estimate level of lead in floor dirt would have to be acconpanied by large + values. It then

specul ated a rel ati onship between the suppositional level of floor dirt and bl ood | ead | evel
This again would have to be acconpani ed by |arge + values. W have thus a conpoundi ng of
i nprobabl e rel ationships, which led to hard and fast estinmates of |ead and arseni c contam nation

inthe area. This is msuse of statistics, exceedingly poor science. It is so poorly founded
and the resulting uncertainty so great that the proposed renedial action could be absolutely
unnecessary. |If there is indeed a | ead and arsenic contam nation problemthere, there is very

hi gh probability that the study has misidentified the intensity and extent of it.

The statistical paraneters derived in the Superfund study are the locus of the line best fit of
regression line. "Best" can be anything. One can get a best fit regression Iline for even a
triangular array of data points. One is assured at the outset that there will be a best fit.
The problemis how good the fit is, and the measure of that is correlation coefficient. The
correlation coefficient was horribly poor. No consideration was given in the Superfund study to
correlation coefficient. The study invokes statistical analysis but it appears to be an

anal ysis applied in ignorance

Bi ngham Cr eek

A fewmles to the west, Bingham Creek sedi nent was contamnated by lead fromills onits

wat ershed. Bl ood tests of children exposed to this contam nati on showed bl ood | ead | evel s about
hal f national average with very few outliers, none at alarmngly high level. One of the mgjor
conclusions fromthis study is that soil lead | evel is not necessarily predictive of |ead
uptake. As in the Mdvale situation, there was correlation of |ead and arsenic assays. This
correlation inplies that the | ead and arsenic occurred inseparably together, which is
inconsistent with the supposition that they are separate contani nations, each biologically
avai |l abl e.

The lack of serious cases of |ead poisoning al ong Bi ngham Creek rai ses further question of the
concern for |ead poisoning at the Mdvale site

Jordan River Data

This Superfund study presented a table showing an increase in |l ead and arsenic in the Jordan
River inits flow past the Superfund site. To ne, a chenmist, this table is prinma facia evidence
of prejudiced study.

Sai d tabl e shows arsenic in the river increasing froma |level of 15 ppmupstreamto 47 ppm
downstream The inference is that groundwater fromunder the site seeping into the river caused
this rise in arsenic level. For it to have done so, the groundwater woul d have had to be orders
of magni tude higher in arsenic concentration than the river. The table shows it |ower, not

hi gher, in arsenic content. |If one assumes that the increase is due to erosion of a



cont am nat ed bank, one assunes a feet-per-day rate of erosion of the bank. The situation is
simlar for the supposed contami nation of the river by lead. Cadmumlevel nmgically dropped to
zero in passage of the river past the mll site. This table is paradoxical, an absurdity.

I do not know if the absurdity of this data was overl ooked or if discussion of its was
intentionally withheld. In the one case ineptness and bias are inplied, in the other
di shonesty. Either way, the basis dependability of the study is brought in question

Arseni c

There is no direct data showing the el evated arsenic level at the site is a human health hazard
The treatnment of arsenic by the study is suppositional with the basic supposition being that the
arsenic present was not as arsenic-containing slag. It is inexcusable that urine sanples of the
inhabitants were not tested for arsenic. The correlation of lead with arsenic and the
correlation of slag with reported soil contamination inplies strongly that it is present in

slag. Lead is geochenically imobile while arsenic mgrates readily. |f they were separate and
di stinct occurrences, the separator processes of nature shoul d have di sproportionated them
Arseni ¢ shoul d have been preferentially | eached out of the superficial |ayer of soil, for

exanple. For the arsenic in the slag to be a serious presence, the slag would have to be
di ssol ved by body fluids on ingestion. In the |aboratory it requires boiling with concentrated
acid, fusion with alkali, or treatnent with hydrofluoric acid to get the arsenic out.

Recommendat i ons

I would strongly recommend a determ nation of particle size distribution of the |ead and arsenic
contamination in the trailer park area and the extractability of those netals under mld
extraction conditions. This should provide data showi ng whether to cl ose down the study and if
not what course shoul d be taken

Response to Comments by M. Vol ney Wl | ace

M. Wl lace's expresses concern over several issues. These issues are addressed individually
bel ow.

Response to Comment No. 1

The reviewer states that the mechanisns for transport of contamnants to the Wnchester Estates
Trailer Park do not include surface water and that wind transport of site contam nants would
have

inpacted residential areas closer to the forner snelter than the trailer park. An additional
point was nade that blood | ead studies in the area show little correlation between lead in soils
and |l ead in bl ood.

The FS Report identifies the possible transport mechani sns that woul d account for contam nation

across all of QUL. In addition to surface water transport, the Report listed wind transport of
slag dust, wind transport of snelter stack fume as well as the intentional placenent of slag as
fill and for road sanding. W agree that recent surface water transport of slag onto the

present surface of the trailer park is not possible as an east/west oriented ditch separates the
trailer park fromthe rest of QUL

The study area for the site characterization effort included a 1,000 to 2,000 foot w de border
around QUL. Wthin this area sanples of soil, groundwater, and surface water were collected
and analyzed. Included in this study area is the "Wst Zone"; an existing residential area west
of the Jordan River and slightly closer to the former snelter site than the trailer park. The



Basel i ne Ri sk Assessnent (USEPA, 1992) concluded that the excess cancer risk and non-cancer
hazard indices in this area were below a | evel of concern and | ower than the val ues cal cul ated
for the trailer park. Qher residential areas exist inmmediately east of the former snelter
site, however, these areas are within the QU2 study area

Wil e we do not dispute the results of blood | ead studies in the area, the risk cal cul ation and
remedy sel ection issues are a matter of the degree of conservatismapplied to the protection of
human health and the environnent. USEPA and UDEQ have decided to use the Integrated Exposure
Upt ake Bi oki netic Mdel (IEUBK) nodel (USEPA, 1994) to predict the probability of blood |ead
levels in excess of 10 microgranms per deciliter (ug/dl). The issue of how lead risks are
derived is nore of a philosophical argunent rather than a practical one given that the site
risks are driven by arsenic.

Response to Comment No. 2

The revi ewer enphasi zes that the arsenic and | ead neasured in trailer park soils is primarily
contained within slag particles and not separate and distinct conponents of the soils.

USEPA/ UDEQ suspects that the reviewers' observations are correct although this has not been
proven. Circunstantial evidence exists suggesting that a significant portion of the arsenic and
|l ead detected in trailer park soils derives fromvisible and microscopic slag particles. The FS
Report repeatedly nmakes this point not only for the trailer park but for all of QUL

Response to Comment No. 3

The revi ewer objects to a presunption by USEPA and UDEQ that arsenic and |l ead are highly
bi oavail abl e given that a significant proportion of these contam nants occur as sl ag.

The reviewer incorrectly concludes that the metal conponents of slag are not biologically
avai l able. Al though a portion of the metal contam nants are isolated within a glassy matrix, a
portion of the netal bearing mneral particles are intercepted by the surface of the slag
particle.

The proportion of available netals per unit mass of slag is a function of surface area and
therefore particle size. In addition, the glassy matrix is not entirely inert and can be
susceptible to weathering which will further enhance the availability of the netal bearing
portion of the slag.

For the purposes of calcul ating cancer and non-cancer risk, |lead was presuned to be 30%

bi oavail abl e (default value in | EUBK nodel ) and arsenic was presuned to be 80% bi oavai | abl e.
Studies currently underway (USEPA Phase Il Swine Study and others) will help to refine the

bi cavail ability factors used in future risk assessments at other sites. However, in the absence
of reliable information on the bioavailability of site contam nants, the approved USEPA Regi on
VIl bioavallability factors were applied to QUL.

Response to Comment No. 4

The reviewer points out that there is a poor correlation between contam nant concentrations in
house dust and in surface soils. The reviewer also expresses concern over the uncertainty
associ ated with several variables and the potential for large errors when these variables are
conbined in a risk calculation

The plots of contam nant concentrations in house dust vs. surface soils (UDEQ 1993) do not
show a clear correlation, although a stronger correlation would be expected with a | arger sanple



size. The plots do show that house dust generally is | ess contam nated than surface soils. The
dust and soil sanpling programwas undertaken to pernmit the use of site specific neasurenents
rather than the standard default assunption that contam nant concentrations are the sane in
house dust and surface soils. In the risk calculation a large portion of the solids ingested by
a person is presuned to be house dust (typically 40%of the solids). Therefore, use of the
equat i on describing the 95% upper confidence Iimt of the best fit |line through the paired house
dust and surface soil data resulted in a lowering of the risk posed by | ead when conpared with
the standard default assunptions used by USEPA in risk cal cul ations.

It is reasonable to conclude that many of the variables used in the risk calculation are
estimates and that when these estinmates are conbined in a risk calculation the error nay be
large. Wen possible, site specific data is collected (such as house dust chem stry) and when
default values are used they are conservative values to mnimze the possibility of
underestimating the risk

The revi ewer concluded that the renedi al actions proposed may be unnecessary. Wiile this is a
possi bility, USEPA and UDEQ as a matter of policy choose to take the conservative position on
i ssues of human health protection

Response to Comment No. 5

The revi ewer questioned the surface water contam nant concentrations summarized in the FS
Report.

In response to the cooment, the Jordan River data was rechecked (URS, 1992) and the reviewer
is correct. No differences in arsenic and | ead concentrati ons were apparent between the
sanpling | ocation up-streamof QUL and adjacent to QUL. The correct ranges for up-stream
sanpling stations and stations adjacent to QUL are sunmmari zed bel ow.

Concentrations of Selected Metals
in Surface Water

Concentration ug/l

Locati on Arsenic Cadmi um Lead Ant i nony Beryl Iium
Backgr ound Range 14- 16 1 5-22 20 1-2
Stations Aver age 16 1 8 20 1
(Upst rean)

O-Site Range 15-17 1 6-11 20 1
Stations Aver age 16 1 8 20 1
(Adj acent to

Qoul)

Response to Comment No. 6

The revi ewer objects to the lack of systematic testing of urine sanples fromthe current
residents of the trailer park for arsenic.

Wil e a study of arsenic in urine nay have been useful, it is not certain the results would be
nmeani ngful. No children currently reside in the trailer park, therefore, any urine study would
exclude a portion of a hypothetical future population. |In addition, arsenic concentrations in

urine can vary significantly within one day, between days and seasonal |y naki ng such studies
difficult to design, inplenent and interpret.



. Addi ti onal Verbal Comment by M. Vol ney Wallace, resident of the Gty of Mirray
Comrent No. 1

M. Wil lace felt USEPA's site investigation was poorly done. He indicated it was his
understanding that at first, it was determned there was no problem Soil levels were
relatively low and the ground water had a | ower concentration of |ead and arsenic than the river
had. M. Wallace said there was no sign the shallow aquifer had been contami nated and that the
deep aqui fer, which was under artesian pressure, was not contam nated. M. Wllace said the
agenci es had changed their mnds on the basis of suppositions. He felt that suppositions were
not needed because there was a popul ati on which could be tested to see if there really is a need
for cleanup. He also said the soils analysis was questionabl e

M. Wl | ace asked about the distribution of these toxins as a function of particulate size. He
said his real concern was with the dust. He al so asked about a depth profile. He said the
contami nation would be superficial if it cane out of a snmoke stack and | anded on the ground. He
recommended rototilling the soil to dilute out the contam nation

Response to Comment No. 1

Early opinions were based on very prelimnary information. The findings referred to in the
proposed plan and detailed in the Renedial Investigation/Feasibility Study and in the R sk
Assessnent are part of a nore exhaustive site investigation.

USEPA agrees with the assessnent of the groundwater issue. The concentrations in the upper
aqui fer and the | ower aquifer are below those in surface water of the Jordan R ver and pose no
threat to the public.

The practice of risk assessnent includes conponents of science and professional judgenent.
USEPA uses as much science as is available, and then makes a public health judgenent call
based on staff experience and best professional judgenent.

M. Wallace indicated that biological tissue sanpling would be an effective way to assess the
problemon this site. USEPA takes issue with that for a variety of reasons. Epidem ol ogically,
there are not enough people on the site to get the statistical power and confidence that woul d

all ow a sound public health decision. |In addition, the pharnacokinetics distribution of
arsenic, which is the principal contamnant on this site, is such that it is not expected to be
found in the tissue. It noves very quickly through the body and is excreted in urine. It cones

in, creates tissue damage, and | eaves quickly. Because exposures are | ow and arseni c noves
quickly to urine, tissue sanpling for arsenic would be essentially fruitless.

On the issue of depth: USEPA agrees that exposure occurs at the surface. The agency typically
focuses on the top two centineters. The concentrations taken fromthis surface horizon were
anal yzed very carefully and are the principal basis for our public health decision naking on the
site

. Comment by Ms. Jean Barbuto, resident

Comrent No. 1

There is a well in Wnchester Estates near the river. Wo uses the water?

Response to Comment No. 1



No one appears to be using the well as this point. The well was installed by Valley Mterials
and has never been hooked up to any donestic system The residents of Wnchester Estates
receive their water fromMrray Gty wells.

Comment No. 2

Do you have reports fromthe nedical community regarding the health of people living in
W nchester Estates?

Response to Comment No. 2

USEPA does not have any specific nedical reports.

. Comment by Cndy Merril, Wnchester Estates resident

Comment No. 1

Has anyone addressed the issue of the material underneath the nobile hones?
Response to Comment No. 1

The i ssue was addressed during the risk assessnent. Since the contami nated material is
underneath the nobile hone, people are not regularly exposed to it and there is no need to be
concerned about risk. USEPA s toxicologist felt it would be unnecessarily disruptive and not
in the interest of public health to renove naterials underneath the trailers at this tine.
Institutional controls may be required in the event nobile honmes are noved.

. Summary of Comments by M. Leon Hansen, area resident
Summary Conment

M. Hansen said he was a geotechnical expert who had spent his early years qualifying the

chem stry and characteristics of the chemstry of the ores shipped to area snelters. He
expl ai ned that the area enbraced one common, huge aquifer system conprised of various aquifers
whi ch have been disrupted, in part, by recent faulting. He said the aquifer systemwas injected
with the waters of the Wasatch Mountains, including water fromthe east side of the nountain
from Deer Oreek and the new Jordanell e Reservoir. M. Hansen said Deer Creek was being
chlorinated and those waters were then going into the pristine aquifers. Near the new
Jordanel |l e Reservoir was a regional tailings dunp where M. Hansen said sanpl es had shown heavy
netal s contam nation in concentrations tens of thousands of tines greater than the
concentrations found at Mdvale Slag. M. Hansen said the agencies hadn't addressed the neans
that water was being injected into the common aquifer systemalong with the Deer Oreek water.
He said he was concerned about soils fromforner snelter sites which had water flow ng over

t hem

M. Hansen asked about renedial procedures at the Mdvale Slag and Sharon Steel Tailings sites
He asked how | ong-term ongoi ng renedi al problens fromblowi ng slag and tailings woul d be
addressed? He also asked if there had been a denonstration of any toxic problens with children
or adults? He wondered if there had been any basis for the risk findings which hadn't been
extrapol ated froma distance statistically without regard to analytical proof? Had a nedical
fraternity been invol ved?

Response



The gl obal perspective is appreciated. The agencies realize that they are working with a system
and not individual parts. Oten, however, one site or one operable unit is focused on. The

U S. Ceological Service is currently doing a conprehensive eval uation of the ground water which
shoul d address the issues raised here. Prelimnary results should be available within a year

Remedi al action for the Sharon Steel Tailings and the Mdvale Slag Q2 will be addressed in
| ater docunents. Problens associated with blowi ng tailings and other contam nants will be

addressed as part of renedial design for these projects.

A study was conpl eted several years ago for the Sharon Steel project to assess |ead exposure

in Mdvale. It showed clearly, with a good degree of statistical power, that children living in
proximty to the contam nation had el evated blood lead as a result of their proximty to that
material. The closer they were to the site, the higher the blood | ead. Several other studies

whi ch have recently been conpleted by the mning and snelting industries in the Salt Lake

Vall ey are currently under evaluation. These epidem ol ogi cal studies neasured neta
concentrations in children and adult blood and urine. Qher studies are planned. USEPA
recogni zes, however, that these studies are not the formal answer. The issue is alittle nore
than maki ng a single neasurenment. The heavy netals found at these sites are transient through
bi ol ogi cal systens. They can cone in, cause damage, and then leave. |If the timng is not
right, the appropriate neasurenment isn't made. However, the results are valuable and are
assessed as pan of the risk analysis process. Region 8 does use extrapolation. That's
general ly the approach used nationally.

. Commrent by Ms. JoAnn Seghini, Mdvale Gty Counci
Comrent No. 1

The | ead study done in the Mdvale area showed no significant lead levels in children, in
pregnant or lactating fenales except for one child who only lived in the community a week.

Response to Comment No. 1

There was a rel ationship between proximty to the Sharon Steel tailings and blood | ead. See
al so response to previous question

. Comment by Unidentified area resident

Comrent No. 1

What does USEPA think of Dr. Bill Banner's review fromthe Prinary Medical Center in natters
related to what we're discussing? He was very adamant that there have been no tests, no
indications of any kind, to any toxic damage or risk to anyone in any of these areas that have
been under study.

Response to Comment No. 1

The commentor was invited to submt the information for the record. No further information
was received.

Results of Site Investigation
. Comment by Ms. JoAnn Seghini, M dval e Councilwonan

Comment No. 1



Was sanpling done west of the Jordan River? Ws contam nation found?

Response to Comment No. 1

Sanmpl es were taken in a haft-mle perinmeter around the site. Several areas of contam nation
were found, prinmarily north of 6400 South and west of Miurray golf course and in an area between
the Jordan River and the Jordan Canal. Detail about the sanpling is available in the 1992 URS
Site Characterization Report.

Comrent No. 2

The site map, LR east section, indicates an arsenic average of 280 ppm even though the range was
1.9 to 2,000 ppm Is the sane kind of range found in other areas? Can you denystify the map?
How were sanpl es taken in the Wnchester Estates area?

Response to Comment No. 2

The map reflects the range fromthe hottest soil sanple to the coldest soil sanple. This
concentration range is simlar to that found on the southern 2/3 of the Site with the highest
concentrations attributable to visible layers of slag. In the residential area (Wnchester
Estates), each lot was evaluated. Four to five sanples were taken per yard. These sanples were
then conbined to nake one conposite sanple.

Comrent No. 3

WIl Wnchester Estates residents be told what their sanple results are?

Response to Comment No. 3

Sanmpl e results and a letter of explanation for each property were mailed to residents. Since
the letters were nail ed, UDEQ has responded to several calls from people who wanted nore
information. UDEQ and USEPA representatives are available to answer any additi onal questions
whi ch residents mght have.

. Comment by Garth Pimm Wnchester Estates Manager

Comment No. 1

Define the sanpling process. |s the slag the source of contamnation or is it the dust
accunul ation within the soil itself?
Response

Four to five soils sanples were taken per yard. The sanples fromeach yard were then conposited
into one sanple. Dust sanples were collected in one out of every five hones. For adults and
children, the principle exposure concern is very snmall particulate, or dust. Slag grains and
smal | particles that were emtted fromthe snelter chimey are the source of contamnation in
soils. House dust sanples are coll ected because contami nated soil can be tracked or blown into
a hone.

Institutional Controls

. Comrent by Ms. JoAnn Seghini, Mdvale Gty Counci



Comment No. 1

Wuld the only limt on investnent for the site be to renove contam nated soils ? Wuld those
have to be tested by the builder? Wuld that cost be assuned by the builder? WIIl USEPA define
the depth of the cap or would that be defined by the | ocal ordinance which establishes the
institutional control? WII there be any linmt to the length of foundation for any kind of

bui l ding or structure?

Response to Comment No. 1
Duri ng the Renedi al Design phase, USEPA and UDEQ will work with the property owner and the

appropriate city to develop institutional controls. The primary focus will be to assure the
contam nant exposure pathway i s broken. Any excess contam nated soils which are renoved during

excavation would need to go to a Subtitle Dlandfill. Excavated, contam nated soils could be
left on site, provided they are adequately covered when construction is conpleted. If a
residential developnent is to be built, the devel oper would need to assure that soil |evels net

the residential requirenents outlined in the ROD.

Comrent No. 2

Wul d there be restrictions on QU2 since the highway and that operable unit are conti guous or
will QR be open to devel opnent once it is renmediated? Mdvale is reluctant to build a hi ghway
that would restrict any devel opnent on our properties and literally funnel everything to other
communities. You say no restrictions north of your QU dividing line?

Response

QU2 issues will be addressed in a later decision document. |If institutional controls are
required for OU2, USEPA and UDEQ wi Il work with the property owner and the appropriate city to
devel op themduring that portion of the site's Renedial Design phase.
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APPENDI X A

APPLI CABLE, RELEVANT OR APPRCPRI ATE REQUI REMENTS

APPENDI X Al

G oundwat er ARARs

APPENDI X A2

Acti on- Speci fic ARARs



Action

Cappi ng

Requi r ement

Pl acement of a cap over waste (e.g.,
closing a landfill, or chasing a surface
i mpoundnment or waste pile as a landfill,
or simlar action) requires a cover

desi gned and constructed to:

1 Provide long term m ni m zation

m gration of |iquids through the
capped area;

Function w th m ninum

nei nt enance;

Pronote drai nage and minim ze
erosion or abrasion of the cover;
Accommpdat e setting and

subsi dence so that the cover's
integrity is maintained; and

Have a perneability |ess than or
equal to the permeability of any
bottom | i ner system or natural sub-
soils present.

Elimnate free liquids, stabilize
wast es before capping (surface

i npoundnent s)

Restrict post-closure use of
property as necessary to prevent
damage to the cover.

Prevent runon and runoff from
damagi ng cover.

Protect and maintain surveyed
benchmarks used to | ocate waste
cells (landfills, waste piles.)
Elimnate free liquids by renoval
or solidification.

Stabilization of remaining waste
and waste residues to support
cover.

Installation of final cover to provide
long-term mnimzation of infiltration.

Post-cl osure care and groundwat er
noni tori ng.

Appendi x A2

Anal ysi s of Action-Specific ARARs
for Renmedial Actions at Mdvale Slag QUL

Prerequisite

RCRA hazardous waste placed

at site after Novenber 19, 1980,
or novenent of hazardous waste
fromone unit, area of

contam nation, or location into
another unit or area of

contam nation will nake
requirements applicable.

Cappi ng wi thout such novenent
wi |l not make requirenent
applicable, but technical
requirements are likely to be
rel evant and appropriate.

Citation ARAR

40 CFR 264 258(b); UAC R315-8-12. 6Cb) Not ARAR
40 CFR 264 310(a); UAC R315-8-14. 5(a)

40 CFR 264 228(a),
UAC R315-8-11. 5(a)

40 CFR 264.117(c); UAC R315-8-7

40 CFR 264.228(b), UAC R315-8-11.5(h)
40 CFR 264.310(b), UAC R315- 8- 14.5(b)

40 CFR 264.228(a)(2), UAC R315-8-11.5(a)(2)

40 CFR 264.228(a)(2) and

40 CFR 264.258(a), UAC R315-8-11.5(a)(2),
and R315-8-12. 6(h)

40 CFR 264.310; UAC R315-8-14.5

Comment s

Al'ternative 3 involves the
installation of a
per meabl e single-|ayer
soil cover, the only

obj ective of which is to
prevent direct exposure.
Accordingly the intent is
inconsistent with that of a
RCRA cap and these
requirements are not
ARAR.



storage in tanks

Requi r ement

Pl acement on or in |and outside unit
boundary or area of contam nant will
trigger |and disposal requirements and
restrictions.

Moverment of excavated nmaterial to new

| ocation and placenment in or on land will
trigger |and disposal restrictions far the
excavated waste or closure requirenents
for the unit in which the waste is being
pl aced.

Area from which materials are excavated
may require cleanup to |evels established
by closure requirements.

Tanks nust have sufficient shell strength
(thickness), and, for closed tanks,
pressure controls, to assure that they do
not collapse or rupture.

Wast e rmust not he inconpatible with the
tank material unless the tank is protected
by a liner or by other neans.

New tanks or conponents nust be
provided with secondary contai nnent.

Tanks nust he provided with controls to
prevent overfilling, and sufficient
freeboard mai ntained in open tanks to
prevent overtopping by wave action or
precipitation.

I nspect the following: overfilling
control, control equipnent, nonitoring
data, waste |level (for uncovered tanks),
tank condition, above-ground portions of

tanks, (to assess their structural integrity)

and the area surrounding the tank (to
identify signs of |eakage).

Repair any corrosion, crack, or |eak.

Appendi x A2 (Conti nued)

Anal ysi s of Action-Specific ARARs
for Renmedial Actions at Mdvale Slag QUL

Prerequisite

Materi al s contai ni ng RCRA

hazar dous wastes subject to |and
di sposal restrictions are placed

in another unit.

RCRA hazardous waste placed

at site after the effective date of

the requirenents.

RCRA hazardous waste (listed

or characteristic), held in a tank

for tenporary period before

treatment, disposal, or storage

el sewhere, (40 CFR 264.10).

Citation

40 CFR 268 (Subpart D)
UAC R315 13-1

40 CFR 268 (Suhpart D)
UAC R315-13-1

See Closure in this exhibit.

40 CFR 264.190
UAC R315-8-10

40 CFR 264.191
UAC R315-8-10

40 CFR 264.193
UAC R315-8-10

40 CFR 264.194
UAC R315-8-10

40 CFR 264. 195
UAC R315-8-10

40 CFR 264. 196
UAC R315-8-10

Comment s

Requirements are
applicable for RCRA
hazardous waste. QUL
soi |l s have been tested and
found not to exhibit any
hazar dous waste
characteristics and | and

di sposal restrictions are
accordingly not identified
as ARARs.

None of the alternatives
invol ve treatnment or
storage in tanks.



Action

Treat ment or
storage in tanks
(con't.)

Cont ai ner
St orage
(on-site)

Requi r ement

At closure, renove all hazardous waste

and hazardous waste residuals fromtanks,

di scharge control equipnent end
di scharge confinement structures.

Store ignitable and reactive waste so as

to prevent the waste fromigniting or

reacting. Ignitable or reactive wastes in

covered tanks nmust conply with buffer
zone requirements in "Flamabl e and
Conbusti bl e Liquids Code," Tables 2-1
through 2-6 (National Fire Protection
Associ ation, 1976 or 1981).

Cont ai ners of hazardous waste must be:

1 Mai ntai ned i n good condition.

Conpati bl e with hazardous waste
to be stored; and

Cl osed during storage (except to
add or renpbve waste).

I nspect container storage areas weekly
for deterioration.

Pl ace containers on a shaped, crack-free

base, and protect fromcontact with

accunul ated |iquid. Provide contai nment

systemwi th a capacity of 10% of the
volume of containers of free |iquids.
Renove spilled or |eaked waste in a

tinmely manner to prevent overflow of the

contai nment system

Appendi x A2 (Conti nued)
Anal ysi s of Action-Specific ARARs
for Renedial Actions at Mdvale Slag OUL
Prerequisite Citation ARAR

40 CFR 264.197
UAC R315-8-10

40 CFR 264.198
UAC R315-8-10

Not ARAR

St orage of RCRA hazardous 40 CFR 264.171
waste (listed or characteristic) UAC R315-11-9.2
not meeting small quantity 40 CFR 264.173
generator criteria held in a UAC R315-8-9.3
container for a tenporary period

greater than 90 days before 40 CFR 264.174.
treatnent, disposal, or storage UAC R315-8-9.4
el sewhere. A generator who

accunul ates or stores hazardous 40 CFR 264.175
waste oil site for 90 days or |ess UAC R315-8-9.5

in conpliance with 40 CFR
262.34(a) (1-4); 40 CFR

264.176, UAC R315-8-9.6 is

not subject to, full RCRA storage
requirenents. Small quantity
generators are not subject to the
90 day limit [40 CFR 262.34(c),
(d), and (e); UAC R315-5-10].

40 CFR 264.175
UAC R315-8-9.6

Appendi x A2 (Conti nued)

Comment s

Cont ai ner storage of
hazardous wastes or
simlar wastes is not a
part of any alternatives.



Action

Cont ai ner
St orage
(on-site)
(con't.)

Clean Closure

Requi r ement

Keep containers of ignitable or reactive

waste at |
property |

east 50 feet fromthe facility's
ine.

Keep inconpatible materials separate

Separate i
near each
barrier.

nconpati ble materials stored
other by a dike or other

At closure, renpve all hazardous waste
and residues fromtile containnent
system and decontaminate or renove all
containers, liners.

General performance standard requires

m nim zati

on of need for further

mai nt enance and control; mnimzation or
elimnation of post-closure escape of

hazar dous

| eachate,
hazar dous

wast e, hazardous constituents,
contami nated runoff, or
wast e deconposition products.

Di sposal or decontami nation of

equi pment ,

structures, and soils.

Renobval or decontami nation of all waste

resi dues,

cont am nat ed contai nnent

system conponents (e.g., liners, dikes),

cont am nat
equi pnent
| eachate,
hazar dous

Meet heal t

ed subsoils, and structures and
contam nated with waste and
and managenent of them as

wast e.

h-based | evels at unit.

Anal ysi s of Action-Specific ARARs

for Renedial Actions at

Prerequisite

RCRA hazardous waste (listed

or characteristic) placed at site
after Novenber 19, 1980, or
movement of hazardous waste
fromone unit, area of

contam nation, or location into
another unit or area of

contam nation. Not applicable

to material undisturbed since
Novenber 19, 1980.

May apply fo surface

i mpoundnment and cont ai ner or
tank liners and hazardous waste
resi dues; contaminated soil,
including soil fromdredging or
soi| disturbed in the course of
drilling or excavation, slid
returned to | and.

M dval e Slag QU1

Citation ARAR

40 CFR 264.176
UAC R315-8-9.7

40 CFR 264.177
UAC R315-8-9.8

40 CFR 264.178
UAC R315-8-9.9

40 CFR 264.111; Not ARAR
UAC R315-8-7

UAC R-315-8-11.5

40 CFR 264.111

40 CFR 264.178

40 CFR 264. 197

40 CFR 264.228(a) (1)
and 40 CFR 264. 258
UAC R315-8-9.9

UAC R315-8-11.5

40 CFR 264.111
UAC R315-8-7

Comment s

Only Alternative 4

invol ves renoval of
contam nants. These
contami nants are not
identifiable as hazardous
wast es and clean closure
requirenments are
accordingly not ARAR



Action

Of-Site
Tr eat nent
St orage or
Di sposal

Di scharge to
St orm Sewer s

Requi r ement

In the case of any renoval or renedial
action involving the transfer of any
hazar dous substance or pollutant or
contami nant off-site, such hazardous
substance or pollutant or contam nant
shall only be transferred to a facility
which is operating in conpliance with
section 3004 and 3005 of the Solid Waste
Di sposal Act (or where applicable, in
conpliance with the Toxic Substances
Control Act or other applicable Federal
law) and all applicable State
requirenents. Such substance or

pol lutant or contam nant may be

transferred to s |and disposal facility only

if the President determines that both of
the follow ng requirenents are net:

1 The unit to which the hazardous
substance or pollutant or

contami nant is transferred is not
rel easing any hazardous waste, or
constituent thereof, into the
groundwat er or surface water or
soil.

All such rel eases fromother units

at the facility are being controlled

by a corrective action program
approved by the Admi nistrator
under Subtitle C of the Solid
Wast e Di sposal Act.

Requires storm water discharges to be
permitted under the Federal (or state)
National Pollution Discharge Elimnation
Systens (NPDES) program Different
requirenents are applicable for different
classes and types of discharges.

Appendi x A2 (Conti nued)

Anal ysi s of Action-Specific ARARs
for Renedial Actions At Mdvale Slag OUL

Prerequisite Citation ARAR
Transfer off-site of CERCLA CERCLA section Appl i cabl e
hazar dous substance, pollutant, 121(d) (3)
or contam nant.

Protection of surface waters 40 CFR 122 Appl i cabl e
agai nst degradation resulting 40 CFR 125
fromsite discharges UAC R317 8

Comment s

Applicable to the off-site
treatment, storage, or

di sposal of wastes
generated during on-site
remedi al actions.

O f-site disposal is
included as part of
Al ternatives 4.

Applicable to the
construction phase of
Alternatives 3 and 4.
Protection of state surface
waters will also be
required during the

i npl ement ati on phase of
these alternatives.



Action

Di schar ge of

Requi r ement

An NPDES permit is requirement for

Water into di scharging water off site into surface
Surface Water wat er bodi es.
Bodi es

Di scharge to
Publ i cl y- Owned

Di scharge of pollutants that pass through
the POTWwi thout treatnent, interfere

Tr eat nent wi th POTW operation, contanm nate

Wor ks (POTW
(off-site activity) of

U.S. EPA
Groundwat er
Protection
Strat egy

New Source
Per f or mance
St andar ds

Construction

POTW sl udge, or endanger health/safety

POTW wor kers i s prohibited.

Di scharge nust conply with |ocal
POTW pretreat nent program

i ncludi ng POTW specific

pol lutants, spill prevention
program requi rements, and
reporting and nonitoring
requirenents.

RCRA permt-by-rule requirenments
(including corrective action where
the NPDES permt was issued

after Nov. 8, 1984) nust be
conplied with for discharges of
RCRA hazar dous wastes to

POTWS.

The strategy includes guidelines on
classifying groundwater for EPA

deci sions affecting groundwater
protection and corrective actions
Criteria include ecol ogical inportance,
replaceability, and vulnerability

consi deration.

Standards for new sources of air

em ssions. Requirements are source-
specific.

Fugi tive dust control.

Appendi x A2 (Conti nued)
Anal ysis of Action-Specific ARARs
for Renedial Actions at Mdvale Slag OUL

Prerequisite Citation

Protection of surface waters 40 CFR 122 and

agai nst degradation resulting 40 CFR 125
fromsite discharges UAC 317-8
Al'l surface water discharges nust he in

conpliance with pnmdgated Ut ah

Stream Di scharge Standards

Di scharge to a POTW 40 CFR 403.5

UAC R317-8-8.4

Transport of RCRA hazardous
wastes to POTWs by track, rail,
or dedicated pipe (i.e., pipe
sol el y dedicated for hazardous
waste [as defined in 40 CFR
264] which discharges from

wi thin the boundaries of the
CERCLA site to within the
boundari es of the POTW.

The protection strategy does not
invol ve applicabl e ARARs but

does contain policy statenents to
be consi dered.

CAA Section |11
UAC R307-1-3

Need to determine if these
standards apply to penitential
remedi al actions.

R307-1-3, 1. 8( A)

R307-1-4.5.2, U A C

40 CFR 270.60(c)
UAC R315- 3-18(b)

ARAR

Applicable

Not ARAR

To be
consi dered

Not ARAR

ARAR

Comment s

Applicable to the
construction phase of
Alternatives 3 and 4.
Protection of state surface
waters will also he
required during the

i npl ement ati on phase of
these alternatives.

Alternatives do not
invol ve discharge to
POTWS.

Concentrations of COCs
are locally el evated above
appar ent background
conditions. All COC
concentrations are bel ow
MCLs.

None of the alternatives
involve installation of

new source of air

pol | ution.

Alternatives 3 and 4
require earthwork which
may generate the dust.



Action

Corrective
Action Cl eanup
St andards Policy
for UST, and
CERCLA Sites

Waste Treat ment

Under gr ound
injection of
wast es and
treated
groundwat er

Cl osure of Land
Treatnent Units

Requi r ement

Li sts general requirenents to be
considered in establishing cleanup
st andar ds

Treatnent of restricted hazardous wastes
prior to land disposal nust attain
concentration-based or technol ogy based
treatnent standards.

Ul C program prohibits:

1 Injection activities that allow
novenent of contaminants into
under ground sources of drinking
water which may result in

viol ations of MCLs or adversely
effects heal th.

Construction of new Class |V
wel l's, and operation end

mai nt enance of existing wells.

Class IV wells are banned except for
reinjection of treated groundwater into
the Sane formation fromwhich it was

wi thdrawn, as part of a CERCLA

cl eanup or RCRA corrective action.

Maxi m ze degradation, transformation,
or inmmobilization of hazardous
constituents within the treatment zone,

m nim ze runoff of constituents, maintain

runon control system and runoff
managenment system control w nd

di spersal of hazardous waste, maintain
unsaturated zone nonitoring, establish
vegetative cover, and establish
background soil values to determne
consistency with permt val ues.

Appendi x A2 (Conti nued)

Anal ysi s of Action-Specific ARARs
Renedi al Actions at Mdvale Slag QU1

Prerequisite

Wastes to be treated nust be
identifiable as restricted
hazar dous wastes.

Approved U C programis

required in States |isted under
SDWA section 1422. (Al states
have been listed.) Class 1 wells
and Class |V wells are the

rel evant classifications for
CERCLA sites. Class 1 wells

are used in inject hazardous
wast e beneath the | owernpst
formation containing, within one
quarter mle, an underground
source of drinking water

(USDW. Class IV wells are

used to inject hazardous or

radi oactive waste into or above
the formation which contains,
within one quarter mle of the
wel I, an underground source of
drinking water.

Closure of land treatment units.

Citation ARAR
UAC R311-211 Applicabl e
Not ARAR
40 CFR 268 (Subpart D)
UAC R315-13
40 CFR 144.12 Not ARAR
40 CFR 144.13
UAC R317-7

UAC R315-7-25

40 CFR 264. 280 Not ARAR
UAC R315-8-13.8

Comment s

Applicabl e for CERCLA
sites.

Consistent with activities
currently being

undertaken at QU1

pursuant to CERCLA.

None of the alternatives
invol ves treatnment of
hazardous wastes or
simlar wastes.

No underground injection
activities are proposed for
the final renedy.

None of the alternatives
involve on-site |and
treatment.



Action

Pl acement of
Liquid Waste in
Landfill

Closure with

Waste In Place

Operation and
Mai nt enance

Requi r ement
Liquids in Lanfills Prohibition:

No bul k or non-containerized |iquid
hazardous waste or hazardous waste
containing free liquids, or solid waste
containing free liquid, may be disposed
of in landfills.

Cont ai ners holding free liquids may not
be placed in a landfill unless the liquid is
m xed with an absorbent or solidified

Elim nate free |iquids by renoval or
solidification.

Stabilization of remaining waste and
waste residues to support cover.

Installation of final cover to provide
long-term minimzation of infiltration
(see Capping).

30-year post-closure care and

groundwat er nonitoring.

30-year post-closure care to ensure that
site is maintained and nonitored.

Appendi x A2 (Conti nued)

Anal ysi s of Action-Specific ARARs
for Renmedial Actions at Mdvale Slag QUL

Prerequisite

Pl acement of a bulk or non-
cont ai neri zed RCRA hazardous
waste or solid waste in a
landfill.

Pl acement of containerized
RCRA hazardous waste in a
landfill.

Applicable to | and di sposal of
hazardous waste. Applicable to
RCRA hazardous waste (listed

or characteristic) placed at site
after the effective date of the
requirenents, or placed into
another unit. Not applicable to
material treated, stored, or

di sposed only before the

ef fective date of the
requirenents, or if treated in situ
or consolidated within area of
cont am nati on.

Land di sposal closure.

Citation ARAR
Not ARAR

40 CFR 258. 28
40 CFR 264.314
UAC R315-3-14.3

40 CFR 264.314(d)
UAC R315-8-14. 8(a) (2)

40 CFR 264.228(a) (2) Not ARAR

UAC R315-8-11.5(2) (i)

40 CFR 264.228(a) (2)
UAC R315-8-11.5(2) (i)

40 CFR 264. 258(b)
UAC R315-8-12. 6(b)

40 CFR 264.310
UAC R315-8-14.5

40 CFR 264.310
UAC R315-8-14,5

40 CFR 264.310 Not ARAR
UAC R315-8-14,5

Comment s

No free liquids will be
di sposed in an on-site
| and di sposal unit.

QU1 soils have been
tested and found not to
exhi bit any hazardous
waste characteristics.

Alternative 3 involves the
installation of a

permeabl e cover, the only
obj ective of which is to
prevent direct exposures.
Accordingly the intent is
inconsistent with that
required under RCRA

and RCRA requirenents

are not ARAR

QUL soils have been
tested and found not to
exhi bit any hazardous
wast e characteristics.

Alternative 3 involves the
installation of a

permeabl e cover, the only
obj ective of which is to
prevent direct exposures.
Accordingly the intent is
inconsistent with that
required under RCRA

and RCRA requirenents

are not ARAR



Action

Surface Water
Control

Waste Pile

I'nci neration

Requi r ement

Prevent runon and control and collect
runof f froma 24-hour, 25 year stream
(waste piles, land treatnent facilities.
landfills).

Use a double-liner and | eachate collection
system

Waste put into waste pile subject to |and
di sposal restrictions regulations.

Anal yze the waste feed.
Di spose of all hazardous waste and
resi dues, including ash, scrubber water,

and scrubber sl udge.

No further requirenents apply to
incinerators that only burn wastes that

are listed as hazardous solely by virtue of

conbi nation with other wastes, and if the
wast e anal ysis denonstrates that no
Appendi x VIl constituent is present that
ni ght reasonably be expected to he
present.

Per f ormance standards for incinerators:

Achi eve a destruction and renoval
efficiency of 99.99 percent for
each principal organic hazardous
constituent in the waste feed and
99. 9999 percent for dioxins.

Reduce hydrogen chloride

em ssions to 1.8 kg/hr or 1 percent
of the HCl in the stack gases
corrected for anount of oxygen in
stack gas.

Not rel ease particulate in excess of
180 ng/ dsem corrected for anount

of oxygen in slack gas.

Appendi x A2 (Conti nued)

Anal ysi s of Action-Specific ARARs
for Renmedial Actions at Mdvale Slag QUL

Prerequisite Citation ARAR

RCRA Hazardous waste treated,
stored, or disposed after the
effective date of the
requirenents

40 CFR 264.251(c), (d) Not ARAR
UAC R315-8-12. 2(c) (d)
40 CFR 264.273(c), (d)
UAC R315-8-13. 4(c) (d)
40 CFR 264.310(c), (d)
UAC R315- 8-14. 2(c) (d)

RCRA hazardous waste, non-

contai nerized accunul ation of
solid, nonflammabl e hazardous
waste that is used for treatnent
or storage.

40 CFR 264. 251 Not ARAR

UAC R315-8-12
40 CFR 268.2, UAC R315 13-1

RCRA hazar dous waste. 40 CFR 264.341 Not ARAR

UAC R315-8-15.2

40 CFR 264. 351
UAC R315-8-15.8

40 CFR 264. 340
UAC R315-8-151

40 CFR 264. 343
UAC R315-8-15.4

RCRA hazar dous wastes.

40 CFR 264. 342
UAC R315-8-15.3

40 CFR 264. 343
UAC R315-8-15.4

Comment s

Surface water has not
been identified as a

pat hway of concern for
QuUL.

None of the alternatives

i nvol ve managenent of
hazar dous wastes or

simlar wastes in a waste
pile.

None of the alternatives
involve on-site

i nci neration.



Action

I ncineration
(con't.)

Requi r ement

Moni toring of various paranmeters during
operation of the incinerator is required.
These paraneters include:

Conbustion tenperature.

Waste feed rate.

An indicator of combustion gas
velocity.

1 Car bon nonoxi de.

Control fugitive em ssions either by:

1 Keepi ng conbustion zone seal ed,
or

1 Mai nt ai ni ng conbusti on zone
pressure |ower than atnospheric
pressure.

Utilize automatic cutoff systemto stop
waste feed when operating conditions
devi ate.

Speci al performance standard for
incineration of PCBs:

Achi eve a destruction and renoval
efficiency of 99.9099 percent.
Either 2 second dwell time at
1,200 degrees C° (+ 100) and 3
percent excess oxygen in stack
gas; or 1.5 second dwell tinme at
1,600 degrees C, and 2 percent

excess oxygen in stack gas; and
For non-liquid PCBs, mass air

em ssions fromthe incinerator
shall he no greater than 0.001 g.
KB per kg of the PCBs entering
the incinerator.

Appendi x A2 (Conti nued)

Anal ysi s of Action-Specific ARARs
for Renmedial Actions at Mdvale Slag QUL

Prerequisite Citation
40 CFR 264. 343
UAC R315-8-15.4

40 CFR 264. 345
UAC R315-8-15.6

Li quid and non-liquid PCBs at
concentrations of 50 ppm or
greater.

40 CFR 761.70

ARAR

Not ARAR

Comment s

None of the alternatives
invol ve incineration



Action

Construction of
New Landfill
On-site

(see Closure
with Waste in
Pl ace)

Requi r ement
M ni mum Technol ogy Requirenents

Install two liners or nore, a top liner that
prevents waste migration into the liner,
and a bottomliner that prevents waste

m gration through the liner.

Install |eachate collection system above
and between the liners.

Construct runon and runoff control
systenms capabl e of handling the peak
di scharge of a 25-year storm

Control wind dispersal of particulate.
Operation and nmi nt enance.

Close each cell with a final cover after
the | ast waste has been received.

Groundwat er Monitoring:

Establish a detection nonitoring program
(264.98). Establish a conpliance

nmoni toring program (264.99) and
corrective action nonitoring program
(2641100) when required by 40 CFR
264.91. Al nonitoring prograns nust
neet RCRA general groundwater

nmoni toring requirenents (264.97).

Appendi x A2 (Conti nued)

Anal ysi s of Action-Specific ARARs

Prerequisite

RCRA hazardous waste (listed

or charateristic currently being
placed in a new, replacement, or
expanded | andfill.

Creation of a new landfill unit to
treat, store, or dispose of RCRA
hazardous waste as part of a
response action.

for Renmedial Actions at Mdvale Slag QUL

Citation ARAR

40 CFR 204.301 Not ARAR
UAC R315-8-14

40 CFR 264.303-304
UAC R315-8-143

40 CFR 264. 310
UAC R315-8.14.5

40 CFR 264.91 - 264.100 .

Comment s

None of the alternatives
involve construction of a

new landfill. Wastes are
not RCRA hazardous
wast es.



St andard Requi renent,
Criteria, or Limtation

Hi storic Sites, Building
and Antiquities Act

Nati onal Historic Preservation

Ar chaeol ogi cal and Historic
Preservation

Endanger ed Species Act

Executive Order on Protection
of Wetl ands

Area affecting Stream or River

Fault Zone

Identification of Potential

Citation
16 USC Sec. 461-467

40 CFR Sec. 6.30(a)

16 USC Sec. 470

40 CFR Sec. 6.301(B)

16 USC Sec. 4.69
UCA, Title 63
Chapter 18; UCA R212

16 USC Sec. 1531-1543
50 CFR Parts 200. 402
33 CFR Parts 320-330
40 CFR Sec. 6.302 (ca)

Exec. Order #11, 990

40 CFR Sec. 6.302(A)
and Appendix A

40 CFR Parts 230, 231

40 CFR 6.302

40 CFR 264.18(a)
UAC R315- 8- 2, 9(a)

Appendi x A3

Description

Requi res Federal agencies to consider the
exi stence and | ocation of |andmarks on the

National Registry of Natural |andmarks to avoid
undesi rabl e i npacts upon such | andmarks.

Requires Federal agencies to take into account

the effect of any Federally-assisted undertaking
or licensing on any district, site, building,

structure, or object that is included in or eligible

for inclusion in the national register of historic
pl aces.

Establ i shes procedures to provide for
preservation of historical and archaeol ogi cal data

whi ch m ght be destroyed through alteration of
terrain as a result of a Federal construction

project or a Federally-licensed activity or

program Preservation of archeol ogical,
ant hropol ogi cal, or pal eontol ogi cal |andmarks is

provided for by State |aw.

Requires that Federal agencies ensure that any
action authorized, funded, or carried by the
agency is not likely to jeopardize the continued
exi stence of any threatened or endangered

species or destroy or adversely nodify critical
habi t at .

Requires Federal agencies to avoid, to the extent

possi bl e, the adverse inpacts associated with the
destruction or loss of wetlands and to avoid

support of new construction in wetlands if a
practicable alternative exists.

Actions nust not discharge dredged or fill
material into wetlands w thout permt.

Action nust protect fish or wildlife
RCRA regul ations specify that hazardous waste

treatnent, storage, or disposal nust not take
place within 200 feet of a Hol ocene fault

ARAR

Not ARAR

Not ARAR

Not ARAR

Not ARAR

Not ARAR

Not ARAR

Not ARAR

Location Specific ARARs for the Mdvale Slag QU1 Site

Comment

Proposed activities will not adversely
affect historical |andmarks.

Proposed activities will not adversely
affect historical district, site,
bui l di ng, structure or object.

Proposed activities will not adversely
af f ect archaeol ogi cal data or
| andmar ks.

No critical habitat has been identified
in Salt Lake County for endangered

speci es.

Proposed activities will not adversely
affect wetlands.

No activities are proposed that will
affect rivers or streans.

No faults displaced during Hol ocene
times exist within 200 feet of this
site.



Appendi x A3 (conti nued)
Identification of Potential Location Specific ARARs for the Mdvale Slag QUL Site

Standard Requi renent,

Criteria, or Limtation Citation Description ARAR Comment
Fl ood Pl ain 40 CFR 264.18(b) Any RCRA treatnment, storage, or disposal Not ARAR RCRA Hazardous Wastes will not be
UAC R315-8-2.9(b) facility which lies within a 100-year flood plain treated, stored, or disposed of on site.

nust be designed, constructed, and operated to
avoi d washout .

Under ground m ne, caves, or 40 CFR 264.18(c) RCRA regul ations specify that the placenent of Not ARAR Hazardous waste will not be placed
salt dome formations UAC R315-8-2.9(c) non-cont ai neri zed or bulk |iquid hazardous waste wi thin an underground m ne, cave, or
i's prohibited. salt dome.

W | derness area W | derness Act (6 USC Area nust be administered in such nmanner as Not ARAR Proposed activities will not adversely
1131 et seq.); 50 CFR will leave it uninpaired as wilderness and to affect wilderness areas.
35.1 et seq. preserve its wildness.

Wldlife refuge 16 USC 688 dd el seq,; Only actions allowed under the provisions of 16 Not ARAR Proposed activities will not adversely
50 CFR Part 27 USC Section 668 DD(c) may be undertaken in affect wildlife refuge areas.

areas that are part of the National Wldlife
Ref uge System

Wthin area affecting national W ld and Scenic Rivers Di versi on, channeling or other activity that Not ARAR Proposed activities will not adversely
wild, scenic, or recreational Act (16 USC 661 et modi fies a streamor river and affects fish or affect national wild, scenic, or
river seq.; 40 CFR 6.302 wildlife is prohibited. recreational rivers.



TABLES
Table 1

Exposure Poi nt Concentrations

Exposure Point Concentrationa

(ol kg)
Par cel Arsenic Cadmi um Lead
LR (West) 210 28 793
LR (East) 280 32 1545
LF 240 18 492
LG 860 48 505
WESE 390 20 619
VENWD 16 - 520 NSc 120 - 2,300

a Exposure Point Concentrations (EPCs) for arsenic and cadm um are the 95% Upper Confidence Limt of the
arithnetic mean of a log normal distribution or maxi mum detected concentration, whichever is smaller.
EPC for lead is the arithnetic nean.

b Parcel WENWis current residential devel opment; each residential |ot was individually sanpled, range of
val ues presented is range of concentrations detected.

c NS - Not sanpl ed; previous work perforned at QUL indicated that the health risks due to cadm um are snall

when conpared with arsenic.

ng/ kg = mlligrans per kilogram



Table A-1
Chemi cal - Speci fic ARARs for G oundwat er
(concentration shown in pg/l)

Ut ah
CWA Wat er Ut ah G oundwat er

SDWA SDWA Quality Dri nki ng Protection ARAR
Par anet er MCL MCLG Criteriaa Water MCL St andar ds' - ARAR Basi s
Arsenic 50 NS 190 50 50 50 SDWA

MCL
Cadmi um 5 5 10 5 5 5 SDWA
MCLG

Lead NS Oa 50 15 15 TBD TBD

a Not considered an ARAR as di scussed in preceding text.

NS = No Standard

SDVWA = Saf e Drinking Water Act

QWA = Clean Water Act

MCL( G = Maxi mum Cont ami nation Linmits (Goal)

TBD = To Be Determ ned



Table 2
Summary of Human Exposure Paraneters

Exposed Gener al Exposure Exposure Rout e
Popul ati on Par anmet er s Medi um Rout e Par amet ers ( RVE)
Resi dent Body wei ght = 70 kg G oundwat er Oral 2 | /day

Adul t Exp. Freq. = 350 day/yr

Exp. Duration = 30 yr
Soi | O al 100 ng/day (24 yr)
200 ng/day (6 yr)

Resi dent Body wei ght = 15 kg G oundwat er O al 1 I/day
Child Exp. Freq. = 350 day/yr
Exp. Duration = 6 yr
Soi | O al 200 ng/ day
Wor ker Body wei ght = 70 kg G oundwat er O al 1 I/day
Exp. Freq. = 250 day/yr
Exp. Duration = 25 yr Soi | O al 50 ng/ day
kg = kil ogram
f/ day = liter per day
ng/ day = mlligranms per day
RVE = Reasonabl e Maxi num Exposure

yr = year



Table 3
Total Site R sk Estinatesa

RMEDb
Non- Cancer
Hazar dous | ndex
RVE

Par cel Popul ati on Cadmi um Arsenic Cancer Risk P10c
LR West Wor ker 0. 06 0.3 5E-5 NE
LR East Wor ker 0.05 0.3 6E-5 NE
LF Wor ker 0. 05 0.3 6E-5 NE
LG Wor ker 0. 06 0.8 1E-4 NE
WESE Resi dent 0.4 3 8E-4 3

a Total site risk refers to the risk posed by contami nants in soils, house dust, and groundwater. The relationship between soil and house dust for
arsenic, cadmum and lead is defined by Cdust = 0.2 Csoil +20, Cdust = Csoil and, Cdust = 0.2 Csoil + 290, respectively, where Cdust and Csoil =
contam nant concentrations in dust and soil, respectively. These relationships were developed from paired house dust end surface soil chemistries. In
addition, for conputation of non-cancer risk the effects of arsenic and cadm um are presuned not to be additive. Additional discussion on soil/dust
ratios and additivity of health effects is presented in the Feasibility Study Report (UDEQ 1994) and Baseline Ri sk Assessnent Report (LSI, 1992).

b Total site risks are presented by parcel assuming the typical groundwater contam nant |evels using the calculation method described in RAGs (95 % UCL
of the nean (assumng a |ognornmal distribution) for all of OUl [As=3.1 pg/l, Cd=2.1 ng/l, and Pb = 2.1 pg/l]).

¢ Pbl0 = Probability (in percent) that a child exposed would have a blood | ead concentration > 10 ug/dl. Only evaluated for residential setting
(VEESE) .
NE = Not Eval uated

RME = Reasonabl e Maxi mum Exposure



g/ kg
NE

Tabl e 4

Soil dean-Up Levels

Soil O ean-up Level (ng/kg)

Cont am nant Health Criterion Resi dent Wor ker
Arsenic Ri sk = 1E-4 73 960
Cadni um Hazard Index = 1 49 2980
Lead P10b <5% 650 NE

Soi |l clean-up levels are calcul ated assumng the typical groundwater contam nant |evels. The typical
contam nant |evels used are the exposure point concentration (EPCs) using the cal cul ati on et hod
described in RAGS, nanely the 95% UCL of the nmean (assuming a lognornal distribution) for all of QU1
[As=3.1 ng/l, Cd=2.1 nug/l, and Pb= 2.1 ug/g]). Additional discussion on soil/dust ratios and
additivity of health effects is presented in the Feasibility Study Report (UDEQ 1994) and Baseline
Ri sk Assessnent Report (LSI, 1992).

P10 corresponds to the probability that a child exposed woul d have a blood | ead concentration of > 10
ug/dl, estimated using the lead 6.0 UBK nodel, as discussed in the text.

mlligrams per kil ogram
Not Eval uat ed



Table 5

Reduction in Soil Contam nant Concentrations
Under the Sel ected Renedya

Exposure Point Concentration

(mo/ kg) b
Arsenic Cadmi um Lead
Par cel Pre- Remedi al  Post - Renedi al Pre- Remedi al  Post - Renedi al Pre- Remedi al  Post - Renedi al

WESE 390 1lc 20 2c 619 87c
VENW 16- 520 16- 70 NS 2d 120 - 2,300 120- 600
a Under the selected renedy, there is no reduction in soil contam nant concentrations on Parcels LR-\West,

LR-East, LF, and LG

ng/ kg = mlligranms per kilogram
c concentration values equal to local background (LSI, 1992)
d Post remedi al concentrations on treated yards will be the local background concentration of 2 ng/kg

(LSI, 1992)

NS ) Not sanpl ed; data not avail able



Tabl e 6

Total Site R sk Reductiona
Under Sel ected Renedy

RME Non- Cancer Risk

Hazard | ndex RME Cancer Risk P10b

Before After Before After Before After
Par cel Popul ati on Renedi ati on Renedi ati on Renedi ati on Renedi ati on Renedi ati on Renedi ati on
LR- Vst °© Wor ker 0.3 0.3 5E-5 5E-5 NA NA
LR- East® Wor ker 0.3 0.3 6E-5 6E-5 NA NA
LF° Wor ker 0.3 0.3 6E-5 6E-5 NA NA
LG Wor ker 0.8 0.8 | E-4 1E-4 NA NA
WESE Resi dent 3 0.3 8E- 4 6E-5 3 <1
VENW Resi dent See Figure 6 0.2 See Figure 5 4E-5 See Figure 7 <5

a This table provides summary of risks due to soils, house dust, and groundwater before and after inplementation of the selected renedy. The relationship between soil and house dust for arsenic,
cadm um and lead is defined by Cdust= 0.2 Csoil + 20, Cdust = Csoil and, Cdust = 0.2 Csoil + 290, respectively. Groundwater contam nant concentrations used for conputation of risk are typical for
all of QUL. These have been cal cul ated using the nethod described in RAGs 95% UCL of the nmean [assunming a |ognornal distribution] for all nonitoring stations [As= 3.1 ug/l, Cd =2.1 ug/l, and
Pb=2.1 ng/1]). For conputation of non-cancer risk the effects of arsenic and cadmi um are presunmed not to be additive.

b P10 corresponds to the probability in percent that a child exposed woul d have a bl ood |ead concentration > 10 microgranms per deciliter (ug/dl). Only evaluated for residential setting (WESE and

VENW Par cel s) .
c Note that under the selected renmedy, the risk to a hypothetical worker renmins unchanged on these parcels.

NA = Not Applicable
RME = Reasonabl e Maxi num Exposure



FI GURES
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